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ABSTRACT OF DISSERTATION 
 
 
IS THERE A TRADE-OFF?  INFANT HEALTH OUTCOMES  
AND MANAGED CARE COMPETITION 
 
 This study offers insights into the impact of competition among Managed Care 
organizations (MCOs) on infant birthing charges and birth outcomes.  Kentucky provides one of 
the nation’s first case studies to determine successes and failures of Medicaid MCOs, and by 
doing so, provides a prediction of the impact of Patient Protection Affordable Care Act (PPACA) 
competition on healthcare costs and birth outcomes. An analysis of a natural policy experiment in 
the state of Kentucky reveals that infants insured by a Medicaid MCO stay longer in hospitals, are 
less healthy, and cost more than those insured under Traditional Medicaid prior to a policy 
change.  Utilizing a difference-in-difference-in-difference (DDD) estimation, this study found 
initial evidence in a competitive MCO environment of Traditional Medicaid average birth charges 
substantially more than births under a Medicaid MCO, while outcomes also revealed the 
incidence of normal delivery increased almost identical to that of private insurance.  However, 
after a short time, average birth charges for infants born under Medicaid MCO climb higher than 
other payer-types and infant health begins to decline.  Outcomes of this study signal that 
Managed Care infants are actually less healthy and cost substantially more than anticipated but it 
is possible that these outcomes can be attributed to insurance selection. 
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Chapter 1:  Introduction 
The Commonwealth of Kentucky provides a concrete case study to research the use of 
Medicaid competition on infant health outcomes for three important reasons.  First, it offers a 
natural policy experiment as Kentucky begins to participate in competitive Medicaid Managed 
Care coverage in 2011.  Second, the state also provides an opportunity for a valuable comparative 
analysis in the longstanding, Medicaid Managed Care providership of Passport, offered solely in 
Region 3, Kentucky’s most populous county and its 15 surrounding counties, prior to a 2011 
policy change.  In 2011, these 16 isolated counties in Region 3 then offered insurance provider 
choice to Medicaid enrollees.1  Third, the addition of Medicaid Managed Care competition and 
those subsequent potential insurance mobility and spillover effects in the border counties to 
Region 3 can be assessed.   
MCOs are believed to reduce state Medicaid program costs and streamline the 
management of health services, although overall objectives of MCOs are to improve health plan 
performance, health care quality, and outcomes.2 A Medicaid MCO is a health care delivery 
system that manages the cost, utilization, and quality of Medicaid healthcare by combining the 
use of Health Management Organizations (HMOs) and Preferred Provider Organizations (PPOs) 
under one roof.  States contract with MCOs to provide healthcare benefits to enrollees on a set per 
member per month negotiated capitation payment for services.   
As a majority of states now utilize MCOs, data has become more readily available 
regarding their costs and their impacts on health outcomes. MCOs can be used as case studies to 
predict the impact of the Patient Protection and Affordable Care Act (PPACA), as its structure 
includes the use of MCO organizations.  One way to specifically measure MCO system outcomes 
                                                            
1 See Appendix 1 for Figure A1.1 the formal state multiple managed care provider introduction letter in 
2012, and see Appendix 2 for Figure A2.1 Medicaid managed care expansion information in 2013.   
2 For Medicaid program outcomes and objectives and information, refer to www.Medicaid.gov, 2015.   
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is by studying the health outcomes of specific populations, like infants, who receive Managed 
Care public health insurance services at the youngest age possible.  Infant birthing costs make up 
a significant portion of Medicaid expenses, and infants born on Medicaid may have a future 
reliance and significant impact on state Medicaid healthcare costs.   
Medicaid makes up a substantial portion of the national healthcare budget and a large 
portion of that goes to American women utilizing Medicaid insurance, specifically for birthing 
purposes.3  The use of Medicaid has grown substantially in the last decade and increases in 
Medicaid enrollees can no doubt be attributed to the passage of the PPACA.  In 20084, 38 percent 
of women in poverty were either single or married with dependent children and in 2011, adults 
and children combined made up 75 percent of total Medicaid enrollees.5  In 2012, the Huffington 
Post reported that over 24 million women were living below the poverty line in 2009 and that 
single mothers were twice as likely to be poor as single fathers.6 
Currently, Medicaid pays for over one-third of all births in the United States and requires 
that states cover pregnancy-related care services for women with incomes up to 133 percent of 
the federal poverty level.7  In 2015, Medicaid covered nearly 70 million Americans.8  States are 
required to offer Medicaid benefits to qualifying individuals, and nationwide there has been a 
push to utilize MCOs in an effort to reduce costs.  Kentucky provides a unique case study to 
measure the potential successes or failures of the PPACA as it provides a competitive Medicaid 
MCO, whereby members are paid for on a capitated payment system.  That is, individuals are 
                                                            
3 Infants born with low birth weight alone between their first 15 years, can account for $5.5 to $6 billion 
more in health insurance costs than normal birth weight child.  See Gulliory et al. (2003).  
4 See Figure 1.1 taken from “The Straight Facts on Women in Poverty,” (2008). 
5 Figure 2.1 in Chapter 2 also references total enrollee and expenditures (Kaiser Family Foundation 
(2015)).  
6 Figures reported are from US Census and AmericanProgress.org (Huffington Post (2012)). 
7 See Quick Sheet:  MEDICAID: A Women’s Health Program.  National Institute for Reproductive Health 
(2010).  More recent research shows, however, that over three-quarters of states have expanded care 
beyond these levels. 
8 Medicaid plays many roles in the health of Americans.  Medicaid finances 16% of total personal 
healthcare spending in the United States (Medicaid Moving Forward (2015)). 
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paid by the state at negotiated provider-specific member rates.  Capitation payments are used by 
MCOs to control costs.  Each MCO will receive a set amount for each enrolled person in their 
healthcare plan for a set period of time, regardless if that person seeks care.9 
As of 2014, 39 states were contracting with MCOs.10  Like other states, in an effort to 
enact cost-savings of an ever-increasing Medicaid entitlement program, Kentucky implemented 
the use of Medicaid MCOs to control costs in 1986 with the KenPAC Program, and again in 1997 
with the Kentucky Health Partnership using of Passport in 16 counties, and then a statewide 
expansion in the state’s remaining 104 counties in October of 2011.  Kentucky further 
implemented statewide competitive Managed Care in all 120 counties in 2013.  This unique case 
study allows for a comparative analysis of healthcare costs in various environments:  Traditional 
Medicaid vs. private insurance, Traditional Medicaid vs. Managed Care Medicaid, and statewide 
Managed Care Medicaid competition.  Kentucky’s use of Managed Care models that of the 
progressive nationwide movement of utilizing MCOs for public insurance.   
Similar to Kentucky, the PPACA also creates an environment of healthcare competition 
through public exchanges for both public and private health insurance organizations.  These 
exchanges offer qualified health plans (QHP) to beneficiaries across the country.11  Kentucky 
provides one of the nation’s first case studies to determine successes and failures of Medicaid 
MCOs, and by doing so, provides a prediction of the impact of PPACA competition on healthcare 
costs and birth outcomes nationwide. Two important questions are addressed in this study:  Do 
MCOs reduce charges, and what is the initial impact on infant birth outcomes?    
                                                            
9 For more information on capitation rates, see, “Understanding Capitation,” (2015) at www.acponline.org. 
10 See, Medicaid Moving Forward,” (Kaiser Family Foundation (2015)). 
11 2014 is the year that the PPACA requires employers with 50 or more employees and individuals obtain 
minimum essential health coverage.  January 1, 2014 marks the start of the requirement for states to have 
open a state-run insurance exchange or to have partnered with the federal government to open an exchange.  
(“Healthcare Reform Facts” (2013)). 
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The burden of public health insurance costs, the limited number of outcome studies, and 
the infant health differentials among types of insurance providers proves to be important for 
national healthcare and budgetary policy.  This study contributes to the understanding of these 
concerns as it delves deeper than previous studies in examining how Medicaid MCOs affect birth 
outcomes and by comparing costs of birthing under Traditional or competitive Medicaid.  
Kentucky inpatient data provides a unique analyses of infant health variables to include total 
infant birth charges, infant birth payer-type, length of stay (LOS), health birth status, race, and 
ethnicity.  The data is also rich in infant outcome variables such as discharge status and frequency 
of procedures received at birth. 
Kentucky’s Medicaid MCO market is the closest case study we have to the nationwide 
movement to use Managed Care for public insurance in nearly all states and the competitive 
environment created by the PPACA.  This study found numerous significant infant health 
outcomes prior, during, and after the policy changes in 2011 and 2013.  The table below lists 
these outcomes.   
Prior to the state policy change in 2011, these empirical analyses show that infants born 
under Traditional and Managed Care Medicaid:  cost more, stay longer in the hospital at birth, are 
on average less healthy, have a higher incidence of death and cancer, and have more of a need for 
additional hospital care than newborns born under private insurance.  Furthermore, the cost for a 
Medicaid MCO birth was substantially more than both Traditional Medicaid and private 
insurance newborn births in 2008 and 2009.   
However, the year prior to the policy change (2010), Medicaid MCO birthing costs 
dropped below that of Traditional Medicaid and continued to drop in 2011.  Additionally in 2011, 
infant LOS for Medicaid Managed Care dropped and then increased substantially in the following 
years.  Although this study found evidence that in a 2011 competitive environment, the cost for 
an average Traditional Medicaid birth cost substantially more than births under a Medicaid MCO; 
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after a short time, birth charges for infants born under Medicaid managed climbed higher than 
other payer-types including private insurance.  Additional initial findings reveal that in a 
competitive environment initial infant LOS for newborns under Managed Care programs dropped 
substantially, and the incidence of normal deliveries increased to become almost identical to those 
of private insurance.  However, after a short time, average infant birthing charges increased, as 
did the frequency of cancer, death, and the need for additional hospital care for Medicaid 
Managed Care newborns, and infant LOS increased over other payer-types.  These initial health 
outcomes are indicative of the fact that newborn health did not initially decline but may have 
even increased with the use of Managed Care providers, or that over-coding or miscoding existed 
for the year of the policy change.  Regardless, after a short time, outcomes of this study signal 
that Managed Care infants are actually less healthy and cost substantially more than anticipated. 
In Table 1.1, study outcomes for most and least expensive average total birthing charges 
are presented for all regions.   The table specifically shows the trends in healthcare providership 
by the least and most expensive provider in the three models, (1) for the state as a whole, (2) for 
Region 3, and (3) for the border counties to Region 3.  For the state as a whole, and under the 
Traditional Medicaid and Passport Medicaid environment, Privately insured infants had the least 
expensive charges in the years leading up to the policy change.  Then in 2011, Traditional 
Medicaid infants became the most expensive and remained that way until another policy change 
in 2013 revealed Kentucky Spirit Medicaid MCO as having the most expensive infant birth 
charges.  In the years 2012 and 2013, all Medicaid infants were more expensive than privately 
insured infants, except for those born under Humana Medicaid Managed Care, which was a new 
provider to the market.  This statewide trend in overall increasing Medicaid infant birthing 
charges followed those findings in Region 3 and the border counties to Region 3. 
Outcomes revealed very different findings in Region 3.  Privately insured infants 
provided the least expensive births in 2008, less than Traditional Medicaid in 2009 and Passport 
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in 2010.  However, after the policy change in 2011, Coventry Cares Medicaid MCO had the least 
expensive births in this region, until, similar to statewide outcomes, Humana Medicaid MCO 
provided the least expensive births in 2013.  It is important to note that Passport had the sole 
Medicaid MCO in Region 3 until 2013.  When the state expanded competitive Medicaid MCO 
care to include Region 3, Passport only provided the least expensive birthing charges in the year 
prior to the policy change, 2010.  These Coventry Cares infants born in Region 3 with the least 
expensive costs are thought to be new mothers traveling across counties to give birth in years 
2011 and 2012.  The impact on reduced Coventry Cares birthing costs in Region 3 during these 
years no doubt played an important role in setting the competitive Medicaid MCO environment.  
During most of Region’s 3 study years, Traditional Medicaid provided the most expensive 
newborns for four of the six years of the study years.  This is indicative of findings that 
competitive Medicaid MCOs provided seriously reduced birthing charges compared to 
Traditional Medicaid in 2011, mixed results in 2012, and substantially more in 2013.  Although 
Medicaid MCO charges were barely less than Traditional Medicaid in 2013, all Medicaid MCOs 
except Humana, who was new to the market, were far more expensive than privately insured 
newborns.  This trend signals potentially undercharging in 2011 to win contracts and 
overcharging in 2013 to make up losses. 
The border counties to Region 3 revealed even different outcomes.  Passport had the least 
expensive births in 2011, 2012, and 2013 in these border counties to Region 3.  Although 
Passport wasn’t granted statewide use until 2013, the 2011 and 2012 charges are more than likely 
reflective of new mothers crossing county borders to give birth.  These low Passport birthing 
charges are again possibly reflective of the competitive environment Medicaid MCOs faced in 
both Region 3 and the border counties during these policy changes.  Ironically, Passport did not 
have the least expensive birthing charges in its own Region 3 in these years. 
 7 
 
Although we have evidence of low Medicaid MCO birthing charges statewide in 2011, 
and increasing Medicaid MCO birthing charges throughout the duration of the policy changes, in 
2012 and 2013 these average charges do not indicate whether infant health outcomes also differed 
in an effort to compare effectiveness of a competitive MCO presence in Kentucky.  Chapters 5, 6, 
and 7 address descriptive data outcomes and regressions to address these health questions, and 
findings show that infants born in an initial competitive Medicaid Managed Care environment:  
(1) cost substantially less than Traditional Medicaid, (2) stay less time in the hospital at birth, and 
(3) the incidence of normal deliveries increased to that equal to private insurance.  However, (4) 
after a short time findings in this study reveal that infants born under Medicaid Managed Care are 
actually less healthy and (5) cost substantially more than anticipated.   
This study finds that while competitive Medicaid healthcare appears to initially enact 
significant healthcare cost savings for infant births, after a short period of time, true average 
charges are more expensive than all other insurance payer-types.  Additionally, while infant 
health appears to show initial signs of improvement under competitive managed care, infant 
health under this payer-type shows diminishing signs in recent years.  This study offer a research 
contribution in looking at both healthcare charges and health outcomes for one of the largest 
Medicaid insured populations, infants. 
In this study I present a discussion of related studies in Chapter 2, the case study for 
Kentucky in Chapter 3.  Chapter 4 presents the empirical model and identification strategy for 
fixed effects regression, difference-in-difference-in-difference estimation, and interactions.  In 
Chapter 5 and 6, I present descriptive statistics and empirical results, and in Chapter 7, I conclude 
the paper and offer a discussion of data limitations and future research.
  
 
Table 1.1 
Research Outcome Trends in Healthcare Providership and Kentucky Infant Birth Charges 2008-2013 
  Model 1:  All Counties Model 2: Region 3 Model 3: Border Counties to Region 3 
Year 
Most 
Expensive 
Provider 
Least 
Expensive 
Provider 
Medicaid 
Provider 
Environment 
Most 
Expensive 
Provider 
Least 
Expensive 
Provider 
Medicaid 
Provider 
Environment 
Most 
Expensive 
Provider 
Least 
Expensive 
Provider 
Medicaid 
Provider 
Environment 
2008-
2010 
Passport 
MCO Private P vs. TM 
Traditional 
Medicaid Private P vs. TM Passport MCO 
Traditional 
Medicaid TM 
2011 
Traditional 
Medicaid 
Passport 
MCO P vs. CMCO 
Traditional 
Medicaid 
Coventry 
Cares 
MCO P vs. TM 
Traditional 
Medicaid 
Kentucky 
Spirit MCO CMCO 
2012 
Traditional 
Medicaid 
Passport 
MCO P vs. CMCO 
Well Care 
MCO 
Coventry 
Cares 
MCO P vs. TM 
Well Care 
MCO 
Passport 
MCO CMCO 
2013 
Kentucky 
Spirit MCO 
Humana 
MCO P vs. CMCO 
Traditional 
Medicaid 
Humana 
MCO CMCO 
Traditional 
Medicaid 
Passport 
MCO CMCO 
 
 
*Data for table provided by KY CHFS IP Data 2008-2013 
** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO 
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Chapter 2:  Institutional Background and Related Studies 
2.1:  Medicaid Managed Care Expansions 
A look at related studies provides us with background as to why Medicaid is both 
important and relevant to current research.  The institutional background here both explains 
Medicaid’s many policy expansions over recent decades, particularly for women, children, and 
those who are poor and its financial significance for national and state budgets.  The importance 
of the passage of the PPACA and its encouragement of managed care is also discussed as well as 
multiple empirical studies on Medicaid Managed Care and health outcomes.   
Since 1965, thousands of low-income pregnant mothers have received Medicaid birthing 
care.  According to the Centers for Medicare and Medicaid, nationally Medicaid finances 40 
percent of all births in the U.S.  Currently, one in ten women are relying on Medicaid for their 
health needs, and nearly two-thirds of adult women on Medicaid are in their reproductive years 
between the ages of 19-44.  Proportionally, women account for 70 percent of enrollees above age 
1412, and childbirth is the most common reason for hospitalization in the U.S. as well as the most 
costly acute care cost for Medicaid.13   
Increased numbers of Medicaid enrollees have spurred policymakers to look at Managed 
Care programs and cost.14  Looking back on Medicaid’s history and expansions, the growth of 
Medicaid enrollees, specifically pregnant women and children had more than tripled between 
1983 and 1991.15 Primarily due to the predicted increase in national Medicaid enrollment and 
probable need for substantial individuals to rely on public health insurance for entire life-spans, 
Managed Care grew rapidly in the 1990s.  In 1991, nearly 2.7 million beneficiaries were enrolled, 
and in 2004, 27 million were enrolled nationwide.  In 2010, with the passage of the PPACA, 
                                                            
12 See Quick Sheet:  MEDICAID: A Women’s Health Program.  National Institute for Reproductive Health 
(2010). 
13 See Sakala, C and Corry, M (2008).   
14 See Buchannan et al. (1996). 
15 See Freund, D. and Lewit, E. (1993). 
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Medicaid eligible beneficiaries now include individuals at or below 133% of the federal poverty 
level (FPL), and women in need of birthing care are expected to make up a substantial portion of 
the new Medicaid enrollees.  Recently, in 2015, the total number of people covered on Medicaid 
reached 70 million.   
Medicaid’s insurance coverage is especially critical for women as it focuses on (1) low-
income women of all ages with access to critically-important health services including acute care, 
physician and hospital care, and family planning care, and (2) providing coverage and “optional” 
services, if the state elects to provide prescription drugs, vision and dental care, and home-based 
care.  Also, under Medicaid, pregnant women can access comprehensive prenatal and post-
partum care.16  One of the nation’s forerunners in collecting data for health care research, The 
Health Care Utilization Project (HCUP), reports that compared to private insurance, Medicaid 
hospital stays are less expensive, averaging $6,900 per stay versus $8,40017.  However, 
differentials can be expected to exist for infants born under MCO due to their organizational 
structure which is aimed at reducing costs and streamlining healthcare services.   
These predicted significant future healthcare costs have led to many states adopting the 
use of Managed Care.  Medicaid programs have used some form of Managed Care for decades in 
an effort to circumvent rising public healthcare costs.  In 2008, about 70 percent of Medicaid 
enrollees received at least some services through MCOs.18  As recently as 2009, almost 72 
percent of those on Medicaid were in Medicaid Managed Care programs. As of 2013, all states 
except Wyoming and Alaska have active Medicaid MCOs in place. 19     
                                                            
16 See Quick Sheet:  MEDICAID: A Women’s Health Program.  National Institute for Reproductive 
Health.  2010.   
17 See Stranges et al.  (2008) for more information. 
18 The Kaiser Family Foundation (2010) report found that about 70 percent of Medicaid enrollees received 
at least some services through Managed Care plans.  Kentucky had part of the state covered under a 
Medicaid MCO from 2008-2010 and the entire states under multiple MCOs in 2011.  Trapp with A Med 
News presents an article on the shift for states to move into using Medicaid MCOs. 
19 Cauchi, Richard (2013).  National Conference of State Legislatures reports that states can make managed 
care enrolled voluntary or seek a waiver to require certain populations to enroll in a Medicaid MCO. 
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2.2:  The Affordable Care Act and the Managed Care Provider System 
Widely covered, the PPACA had a statewide mandated exchange opening date of January 
1, 2014.  The Act has been publicized as one of the most influential policy acts of our time and it 
is estimated to affect more than 14 million people in its first year and 16 million more by 2021.20  
The Act will have unprecedented impacts on state budgets and will encourage many states to sign 
contracts with multiple Medicaid MCOs in hopes of controlling costs and streamlining services. 
Looking back at Medicaid between 1997 and 2008, Medicaid hospital stays jumped 30 
percent, and about half of all hospital stays were for pregnancies, childbirth, or for newborn 
infants covered by Medicaid.  At that time, about nineteen percent of the U.S. population was 
covered under Medicaid insurance, and 64.6 percent of those covered were females.  In 2010, the 
PPACA expanded Medicaid insurance to all non-elderly adults with income at or below 138% of 
the FPL.  Although pregnant women were covered before the expansion, with Medicaid now 
covering an estimated 33 million children and 19 million adults in low-income families, a 
significant amount of individuals eligible in the PPACA expansion were composed more of 
mothers and infants at or below the new 138% FPL threshold.21  These infants, and their potential 
future Medicaid healthcare costs, are a crucial item of research interest for predicted state and 
federal Medicaid expenditures.  
In 2011, and represented in Figure 2.1, children and adults make up 75 percent of the 
estimated individuals receiving Medicaid benefits.  According to the Kaiser Family Foundation, 
children and adults make up 36 percent of total Medicaid spending in 2011, or about 143 billion 
dollars for healthcare related services.  Children and elderly come in second place to the disabled 
for total medical Medicaid expenditures at 21 percent.  Additionally, the Kaiser Family 
Foundation presents a thorough figure presented in 2.2.2 of state Medicaid Managed Care 
                                                            
20 Top states to be newly insured individuals include California, Texas, Florida, New York and Illinois.  
See “Understanding and Preparing for the Impact of the Affordable Care Act” for more information.   
21 See “Medicaid Moving Forward (Kaiser Family Foundation (2015)). 
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contract behavior.  Only 12 states as of September of 2014 did not have active Medicaid 
Managed Care contracts. 
In 2011, 58 percent of all Medicaid beneficiaries were enrolled in a form of managed 
healthcare.  In 2011, this was about 39 million people.  By 2015, more than 70 million Medicaid 
recipients were utilizing managed care.  Due to the ever-increasing utilization of managed care, as 
recently as May of 2015, The Centers for Medicare and Medicaid Services released a set of 
proposed rules for Medicaid managed care to create a framework for healthcare services for high-
need populations (Rosenbaum 2015). 
Under the PPACA’s mandates the federal government would deny matching funds for 
programming if the Medicaid expansion was not met at the state level.  Feeling the pressure to 
meet Federal mandates and the increasing eligibility requirements for a large portion of women in 
birthing years, Kentucky prepared to use multiple MCOs and to service patients and to alleviate 
programming stresses.  It is unclear if the state expected that a competitive market would result in 
such dramatic savings and change health outcomes at the time of the policy.   
MCOs depart from the Traditional Medicaid fee-for-service structure replacing it with a 
per-member, monthly fee paid for each enrolled individual, often called a “capitation rate”.22  
MCOs typically contract these capitation rates privately to pay their network providers for 
covered services based on negotiated rates, and federal requirements also require that state-run 
Medicaid programs be actuarially sound, meaning that funding for the programs must cover the 
projected costs of services.23 It is estimated that coverage for approximately 70 percent of 
                                                            
22 Contracting physicians may be paid a fixed monthly per-member “capitation rate” that is a fixed annual 
rate that covers the individual regardless of the number of times the individual visits the physician.  This is 
the definition of Managed Care in the Health Coverage Guide. 
23 Managed Care Organizations most recently draw away from the traditional Medicaid fee-for-service 
payment system and into a monthly member fee for each covered individual.  See Hutchison’s (2010) 
article. 
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Medicaid beneficiaries is paid through Managed Care delivery services utilizing capitated 
payments.24 
Similar to the state contracting with competitive MCOs in the same market, the structure 
of the PPACA creates an environment of private healthcare sold on public exchanges 
(marketplaces).  These exchanges offered qualified health plan (QHP) issuers to eligible citizens 
across the country starting October 1, 2013.  Some states offer as many as 16 QHP issuers to 
individuals, and the average state offers a total of 5.6 QHP issuers.25  As of December 2013, one 
month prior to the mandated start date of health care exchanges, a total of 286 QHP issuers 
existed offering Medicaid MCO services in 32 states and the District of Columbia. A total of 117 
issuers, or 41 percent of total QHP issuers, operated a Medicaid MCO in the same state.  These 
issuers offered consumers the option of staying with the same provider if they switched eligibility 
between the Marketplace and Medicaid.26   
Just as the PPACA has led to competition between private and Medicaid insurance 
providers, it will no doubt lead to a competitive Medicaid MCO market in multiple states.  As 
recently as January, 2016, multiple states reported Medicaid Managed Care expansions and 
adjustments.  Kentucky, among the multiple states in the headlines, expects to develop a 
Medicaid expansion waiver in 2017 that would be “transformative” for the 400,000 residents who 
currently receive coverage.  The current Kentucky Governor, Matt Bevin, states that, “…our state 
                                                            
24 For more information, see the source:  www.medicaid.gov  2015. 
25 The Association for Community Affiliated Plans (ACAP) briefly explored the incidence of QHP issuers 
and their presence of Medicaid MCO in states.  New York, Oregon, Ohio, Florida, California, Michigan, 
Colorado and Massachusetts had the most QHP issuers offered (Association for Community Affiliated 
Plans (2013)).   
26 The report found as of December 2013, a total of 286 QHP exist across the country and 117 of those, or 
41 percent, operate Medicaid MCOs in the same state.  This lends itself to acknowledge competitive 
Medicaid MCO environments in multiple states within the PPACA’s first 3 months.  (Association for 
Community Affiliated Plans (2013)).   
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is financially in trouble and cannot afford to continue down the current Medicaid path that we are 
on.” 27 
2.3:  Related Empirical Studies 
Medicaid expansions in the 1980’s and 1990’s saw the incidence of “crowding-out”.  
That is individuals took up an employee-based insurance plan less frequently.28  As one of the 
main goals of the expansions was to improve access to prenatal programs, many studies focused 
on Medicaid expansions and initially focused on its impact on health outcomes and labor force 
participation.  There was, and remains, concern about a variety of health outcomes with the 
increasing mandatory Medicaid MCO expansions.  Baker and Afendulis (2005) examined the 
relationship between within-state changes in children’s Medicaid MCO enrollment rates and 
changes in utilization, access, and satisfaction measures of healthcare.  The findings showed that 
increases in HMO enrollment were associated with less emergency room use, more outpatient 
visits, fewer hospitalizations, higher rates of putting off care, and lower satisfaction with recent 
visits.29  Le Cook (2007) found that Medicaid MCO programs reduced some disparities and might 
have benefited minority enrollees.   
Gold et al.  (1993) examined the impact of Medicaid expansions on both maternal and 
child health programs.  Their results showed a good deal of variability in the aggressiveness with 
which states implemented the policy changes.  Unsurprisingly, in states where federal funding in 
support of these programs was the highest, expansion efforts were the greatest.   
                                                            
27 See HMA Weekly Roundup, January 6, 2016.  Governor Bevin’s platform promised to dismantle the 
Medicaid program and to revise it to include improved health care outcomes and greater personal 
responsibility in a fiscally sustainable manner as stated December 30, 2015. 
28 For more information see David Cutler and Jonathan Gruber (1996) discuss the Medicaid expansions 
between 1987 and 1992. 
29 Baker and Afendulis (2005) also looked at Medicaid Primary Case Management (PCCM) plans and 
found that while they were associated with increases in outpatient visits, they also had a higher rate of 
reporting unmet medical needs, putting off care, and having no usual source of care.   
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Currie and Gruber (1996) addressed the question of whether health outcomes improved 
under healthcare reform and expansions.  Looking specifically at the expansions affecting 
pregnant women between 1972 and 1992 and modeling each state’s Medicaid policies, they 
estimated the effect of policy changes.  Before these expansions, Medicaid was tied to the receipt 
of cash welfare payments under the Aid to Families with Dependent Children (AFDC) program.  
Because of this, Medicaid was almost solely limited to low-income women and children of single 
parent households.  Expansions in the late 1980s and early 1990s, allowed states to offer 
Medicaid to pregnant women and children with higher incomes and two-parent families.  In 1992, 
these expansions provide eligibility for almost one-third of children and more than 40 percent of 
women of child-bearing age to receive Medicaid coverage.  They found that Medicaid changes 
dramatically increased the eligibility of pregnant women at different rates across different states 
and with these changes lowered the incidence of infant mortality and low birth weight. 
Levinson and Ullman (1996) conducted a study using a census of 1994 Medicaid births in 
Wisconsin to compare prenatal care and birth outcomes of individuals under Medicaid Managed 
Care versus Traditional Medicaid utilizing fee-for-service.  Their results showed that Medicaid 
patients enrolled in Managed Care programs were more likely to receive adequate prenatal care 
and their different birth outcomes under Managed Care were not significantly different than 
Traditional Medicaid births.  Levinson and Ullman’s conclusion was that the cost savings of 
using Managed Care was not at the expense of patient’s health.  In Levinson and Ullman’s study 
Medicaid patients were assigned into Managed Care HMO’s, and the study did not record actual 
birthing costs. 
Joyce (1999) examined prenatal programming and found significant positive effects for 
prenatal programming and infant health outcomes.  Prenatal programming has been shown to 
increase infant birth weight and has compounded effects in enrollments in other public assistance 
programs like WIC.  Prenatal programs have also been shown to slightly reduce infant medical 
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costs.30  Likewise, in a mixed and potentially contrary finding to Joyce, one of which was a 
national evaluation, Kaestner et al. (2002) examined the effects of Medicaid MCO on prenatal 
care and infant health.  The results were suggestive that an MCO was associated with a small, 
clinically unimportant decrease in the number of prenatal visits and was associated with a 
significant increase in the incidence of low-birth weight and pre-term births.   
More research was clearly needed to determine the effect of MCO on health outcomes, 
and there has yet to be a study that addresses specific costs.  A majority of research looked at 
states separately and as case studies.  Conover et al. (2001) looked at the effects of Medicaid 
MCOs on obstetrical care and birth outcomes.  Under MCO care, mothers were relatively more 
likely to obtain no prenatal care or wait to start prenatal care until their third trimester, APGAR 
scores used to access infant health with their appearance, pulse, grimace, activity, and respiration 
at birth fell slightly, and birth abnormalities increased in the poverty subsample of the study, 
although there was no significant effect on infant mortality. 
Medicaid reforms throughout the 1990s indicated that California required Medicaid 
enrollees enlist in a Managed Care plan in more than 20 of its counties.  By 2000, more than half 
of California’s Medicaid beneficiaries were enrolled in Managed Care.  Not surprisingly it is one 
of the most heavily researched states in regard to Medicaid policy.  Tai-Seale et al. (2001) 
evaluated the long-term effects of Medicaid Managed Care on obstetric service and program costs 
in California.  Their findings showed that Managed Care savings could be attributed to a reduced 
provision of prenatal care and a shorter average length of stay in hospital after delivery.  Their 
recommendation was for further analysis to see if possible casual links and/or effects of Managed 
Care could have an effect on maternal and infant health outcomes.  In an effort to answer these 
important questions, the following studies looked at Medicaid policy and outcomes. 
                                                            
30 See Joyce (1999) for research on a specific study of New York State’s Prenatal Care Assistance Program 
(PCAP).  
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Between the years 1991-2000 the fraction of Medicaid recipients in the U.S. enrolled in a 
Managed Care plan increased from 11 percent to more than 55 percent.  In a California study, 
Duggan (2004) sought to predict if Managed Care saved or increased spending in California.  His 
study concluded that the switch to Medicaid Managed Care actually raised spending and may 
have reduced the efficiency of California’s Medicaid program altogether.   Duggan also found 
that Medicaid HMOs did not lead to substantial improvements in infant health outcomes or 
changes in infant mortality rates.31 
Self-selection into Managed Care programs opens new questions as to how Managed 
Care can affect health outcomes.  Kaestner et al. (2005) looked at the effects of Medicaid 
Managed Care on prenatal utilization, infant birth weight, pre-term birth, and the use of cesarean 
section in the United States.  Using the national Natality Files for 1990-1996, findings suggest 
that among white, non-Hispanic women, Managed Care was associated with a 2 percent decrease 
in the number of prenatal visits and a 3-5 percent increase in incidence of inadequate prenatal 
care.  Although their findings were not causal, Medicaid Managed Care was associated with a 
significant increase in the incidence of pre-term birth for non-Hispanic white women, but there 
was no association found for the use of cesarean section.   
Kenney et al. (2005) also found that mandatory HMO enrollment in a Medicaid program 
in Ohio had positive effects on prenatal care, although no effects were found in infant birth 
weight.  Turcotte et al. (2005) also found that differences existed between standard and elective 
healthcare depending upon insurance payer-type and that elective procedures depended more on 
insurance payer-type. Here standard birthing care would be ultrasound and fetal monitor, and 
elective procedures would be inducement or caesarean section.32  Differences in standard and 
elective birthing care can have strong impacts on newborn LOS.   
                                                            
31 For more information, see Duggan (2004). 
32 See Turcotte et al. (2005).  
 18 
 
In a further effort to look at health outcomes with mandatory Managed Care enrollment, 
Aizer et al. (2007) focused on pregnant women in the state of California who were required to 
enter into Managed Care.  Using California’s Birth Statistical Master File and the Birth Cohort 
files from 1990-2000, Aizer et al. assessed health outcomes and characteristics of the mother in 
infant births.   Their study concluded that Medicaid Managed Care reduced the quality of prenatal 
care and increased the possibility of low birth weight, prematurity, and neonatal death.  Although 
longitudinal, the study does not address actual birthing costs or California’s policy implemented 
Medicaid Managed Care county by county.   
Salganicoff and An (2008) looked directly at the promotion of prenatal care among 
Medicaid mothers.  Their findings suggest that Medicaid covers the core services for 
preconception care, but improvements are needed for at-risk and low-income women to receive 
optimal care before they become pregnant.  The paper continues to discuss that while few women 
are uninsured by the time they deliver, many women are uninsured at the onset of pregnancy or 
before they conceive.  By including an analysis of consumer choice Managed Care options, a 
better understanding of how to improve infant health from both an equity and fiscal standpoint 
was assessed by the researchers.  As Medicaid is the leading payer of maternity-related care and 
neonatal services, their findings recommended Medicaid programs to improve both birth and 
maternal outcomes in order to yield significant savings. 
Pittard et al. (2009) focused on infant health after birth in a health plan consumer choice 
model.  Utilizing Medicaid Managed Care data from South Carolina from 2000-2002, Pittard et 
al. examined an association between the choice in changing health plans and the utilization of 
maternal preventative care, sick infant doctor visits, emergency department visits, and 
hospitalizations.  Results indicated that infants subject to health plan changes averaged 40 percent 
fewer preventative health visits, over 35 percent fewer infant doctor visits, 77 percent more 
hospitalizations, and 43 percent more preventable hospitalizations in year one.  This study points 
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out the logistics of health plan changes and the possibility that Medicaid health plan enrollment 
changes may be a barrier to optimal infant health care as well as increasing health costs.   
With the movement of Managed Care taking off in the late 1990s and 2000s, researchers 
more readily began studying Managed Care organizations and the presence of competition.  In 
2005, Scanlon et al. looked specifically at HMOs in competitive markets.  Finding that with 
greater competition, plans had inferior health plan performance,33 the ever-looming fear of 
reducing health care outcomes reached the national spotlight with the mention of the PPACA.  As 
of September 2014, and seen in Figure 2.2, only eleven states had yet to adopt the use of 
Managed Care.  
In 2012, the Robert Wood Johnson Foundation looked directly at the impact of the 
PPACA encouraging states to implement Medicaid expansions and the use of Managed care to do 
so.  The Foundation found that there was little evidence of a national savings from Medicaid 
Managed Care.  Of the few states did have some success, they were more likely to have high 
reimbursement rates under a fee-for-service structure.  The Foundation also found that Medicaid 
Managed Care has had mixed success in improving access to care, and specifically pregnant 
women were no better off under Managed Care then in fee-for-service.  Additionally, the study 
found that quality of care has not been well studied.34 
In 2013, the Kaiser Family Foundation also studied the impacts of Medicaid on access to 
care, health outcomes, and quality of care.  Although among adults, Medicaid enrollees are both 
poorer and sicker than low-income adults with private insurance as seen in Figure 2.3 below, 
because of Medicaid’s eligibility criteria and the strong correlation between poverty and having 
poor health, the Foundation found that Medicaid did increase access to care.  The Foundation also 
                                                            
33 For more information see Scanlon et al. (2005) for additional study insights. 
34 For more information see the Robert Wood Johnson Foundation study, “Medicaid Managed Care Costs, 
Access, and Quality of Care” 2012.  The synthesis examines the evidence of whether states have saved 
money, if beneficiaries have better access to services, or if they receive higher quality of care utilizing 
Medicaid Managed Care services. 
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found that Medicaid beneficiaries and those privately insured also had comparable access to 
preventative and primary care although more oversight is needed as states expand Medicaid 
Managed Care use (Paradise and Garfield 2013). 
With numerous Medicaid expansions since the 1980’s a multitude of research has looked 
at various facets of program health outcomes; however, the passage of the PPACA demands more 
analysis and data as it becomes available.  Kentucky and Medicaid Managed Care Organizational 
related research is discussed in Chapter 3, with more recent related studies by Marton et al. 
(2014) and Marton et al. (forthcoming 2016).  In the past there has been a strong interest in 
looking specifically at infant mortality and low birth weight as a means of evaluating the 
effectiveness of these program expansions,35 but specific analyses on birthing costs, discharge 
status, and length of stay that directly impacts state budgets has yet to be widely publicized with 
regard to the ever-increasing presence of Medicaid Managed Care.   
Research studies by Duggan (2004), Pittard et al. (2009) and the Robert Wood Johnson 
Foundation (2012) found that Medicaid Managed Care actually increased healthcare spending 
cost or did not result in healthcare savings.  Similar to Pittard et al. (2009) also finding that 
enrollment changes may present barriers to optimal infant healthcare, this study zeros in on policy 
changes that affects enrollment decisions.  This study also focuses directly on Medicaid Managed 
Care healthcare charges in an effort to add contribution to these studies with the use of 
competitive Managed Care.   
                                                            
35 Buescher (1999) discusses the use of matching birth certificates to Medicaid data to identify “Medicaid 
births.”   
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Table 2.1 
Summary of Previous Related Studies 
 
Year Researcher Findings
1993 Gold et al.
Found high variability in how state's implemented Medicaid policy changes 
and states where federal funding was high had greater expansion efforts.
1996 Currie and Gruber
By 1992, Medicaid expansions provided eligibility for almost one third of 
children nationwide.
1996 Levinson and Ullman
Medicaid MCO enrollees were more likely to receive adequate prenatal care 
and birth outcomes similar to Traditional Medicaid.  Findings showed that the 
cost savings from MCO's were not at the expense of the patient.
2001 Conover et al.
Under MCO care, mothers were found to be relatively more likely to obtain 
no prenatal care or wait to start prenatal care until their third trimester.  Birth 
abnormalities also increased in the poverty sample of the study with the use 
of a Medicaid MCO but not significant effects were found on infant 
mortality.
2001 Tai-Seale et al.
MCO savings could be attributed to a reduced provision of prenatal care and 
a shorter average delivery LOS in the hospital.  
2002 Kaestner et al.
Suggestive findings revealed that Medicaid MCO's were associated with a 
small, clinically unimportant decrease in the number of prenatal visits but a 
significant increase in the incidence of low-birth weight and pre-term birth.
2004 Duggan
The switch to Medicaid HMO's use actually raised spending and may have 
reduced efficiency.  These HMO's also did not lead to substantial 
improvements in infant health outcomes or changes in infant mortality rates.
2005 Kaestner et al.
Among white, non-Hispanic women, MCO's were associated with a 2 
percent decrease in the number of prenatal visits and a 3-5 percent increase 
in the incidence of inadequate prenatal care.  
2005 Kenney et al.
Found mandatory enrollment in a Medicaid HMO had positive effects on 
prenatal care.
2005 Turcotte et al. 
Found that differences exist between standard and elective healthcare 
depending on insurance payer-type.  These differences have a strong impact 
on newborn LOS.  
2005 Scanlon et al.
Study revealed that HMOs in competitive markets had inferior health plan 
performance.
2007 Aizer et al. 
Medicaid MCO's reduced the quality of prenatal care and increased the 
possibility of low birth weight, prematurity, and neonatal death.
2007 Le Cook Medicaid MCO programs reduced some disparities.
2008 Salganicoff and An
Found that Medicaid covers the core services for preconception care, but 
improvements are needed for at-risk and low-income women to receive 
optimal care   They recommended Medicaid programs to improve both birth 
and maternal outcomes to yield significant savings. 
2009 Pittard et al.
Study revealed that Medicaid health plan enrollment changes may be a 
barrier to optimal infant health care as well as increasing health costs.
2012
Robert Wood Johnson 
Foundation
Found no evidence of Medicaid Managed Care providing national healthcare 
savings.  Medicaid Managed Care has had mixed success improving access 
to care and pregnant women were generally no better off under Medicaid 
Managed Care.  There needs to be more studies looking directly at Medicaid 
Managed Care quality of care outcomes.
2013 Paradise and Garfield
Found Medicaid improved access to care and Medicaid beneficiaries had 
comparable access to preventative and primary care to those privately 
insured.  More oversight is needed for the use of Medicaid Managed Care.
2014 Marton et al.
MCOs under capitated payments achieved significant reductions in outpatient 
and professional utilization.
2016 Marton et al.
Managed care was found to potentially reduce racial and ethnic disparities in 
healthcare utilization.
  
 
Figure 2.1 
Medicaid Enrollees and Medicaid Expenditures 2011 
 
*Figure taken directly from The Henry J. Kaiser Family Foundation, Medicaid Moving Forward, 2015. 
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Figure 2.2 
States Contracting with Medicaid Managed Care Organizations 
 
*Figure taken directly from The Henry J. Kaiser Family Foundation, Medicaid Moving Forward, 2015. 
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Figure 2.3 
Adult Medicaid Health Characteristics 
 
*Figure taken directly from The Henry J. Kaiser Family Foundation, What is Medicaid’s Impact on Access to Care, Health Outcomes, and Quality of Care?   
Setting the Record Straight on the Evidence, 2013
24 
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Chapter 3:  Case Study Kentucky 
3.1:  Kentucky Medicaid Policy Change:  Entrance of Medicaid Competition 
The state of Kentucky is nationally known to have a large unhealthy population and 
substantial amount of newborn are born under Medicaid insurance.36  In 2011, the population of 
the state was among the least healthy nationally, ranking 45th in overall health, 44th for children in 
poverty, 45th for premature deaths, and 42nd in obesity.37  To alleviate some of the rising Medicaid 
budget burden, in 1995, the state implemented a Medicaid Managed Care program called The 
Kentucky Health Partnership Program.  This unique initiative encouraged Kentucky’s healthcare 
providers to form regional partnerships to serve Medicaid beneficiaries.  The initial program 
planned for Kentucky to contract with eight regional partnerships to provide comprehensive 
healthcare coverage regionally.38  In 1997, the state ranked 5th nationally for the use of Medicaid 
Managed Care for primary care case management services.39 Without competition, and since 
1997, the Passport Health Plan has served Medicaid Managed Care beneficiaries in Region 3.  As 
we can see in Figure 3.1, the state was separated into eight Managed Care regions.  Region 3, 
located in the upper middle of the state, contains the state’s most populous Jefferson county and 
largest city, Louisville.   
The Kentucky Health Partnership Program operated in only two regions, Region 3 and 
Region 5, the state’s two most populous regions.  However in 1999, Region 5 including Fayette 
County and the 19 counties surrounding it, dissolved the partnership.40  Region 3 continued to 
serve some of the state’s most populated counties that includes Louisville’s Jefferson County, and 
                                                            
36 See Table A5.1 to A5.6 for total infants born under Medicaid insurance for years 2008-2013. 
37 Kentucky also ranks 43rd for cardiovascular deaths, 45th for premature death, 46th for physical 
inactivity, 47th for drug deaths, and 49th for preventable hospitalizations and poor mental health days 
(Brunsman (2011)).  
38 Mitchell et al. (2004) for a specific discussion of Kentucky’s Health Partnership Program and regional 
Medicaid MCO use. 
39 See Holahan et al. (1999), for more information. 
40 See. “Marton, Yelowitz, and Talbert (2014). 
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15 surrounding counties that share direct borders with one another:  Breckinridge, Bullitt, Carroll, 
Grayson, Hardin, Henry, Jefferson, Larue, Marion, Meade, Nelson, Oldham, Shelby, Spencer, 
Trimble, and Washington counties. Figure 3.2 shows a map of Passport’s Region 3.  
 Marton et al. (2014) evaluated how the variation in reimbursement incentives and 
administration among two Medicaid MCOs impacted utilization and spending in two contiguous 
regions of Kentucky.  One of the Medicaid MCOs utilized capitated payments and the other 
Traditional fee-for-service payments.  MCOs under capitated payments achieved significant 
reductions in outpatient and professional utilization, while the fee-for-service MCO saw much 
more modest reductions in outpatient utilization and an increase in professional utilization.  A 
concern of the study was that pre-existing trends for health insurance coverage were different 
within Medicaid Managed Care regions.  Self-selection in regions could impact health plan 
choice, as mothers who seek alternative Medicaid Managed Care from new or different care 
providers may cross over county or regional lines.  The impact of geography could play an 
important role in provider selection. 
In a Marton et al. paper (forthcoming 2016), Medicaid managed was found to have the 
potential to reduce racial and ethnic disparities in healthcare utilization.  By creating treatment 
and control groups, their study looked at Medicaid Managed Care and geographic 
implementation.  Their results showed that Passport in Region 3 revealed that there was a 
significant reduction in healthcare utilization of monthly professional visits for non-whites.41 
Passport has received numerous awards for their presence in Kentucky, a majority of 
them for saving the state significant money for public health insurance programming.  However, 
the state is facing ever-increasing Medicaid enrollment and financial pressure.  Yelowitz (2008) 
                                                            
41 For more information, see Health Research and Educational Trust (2015).   
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showed that Kentucky’s Medicaid rising healthcare costs were further troubled by increasing 
numbers of uninsured young adults.42 
The implementation of Managed Care was put into motion after a Medicaid shortfall of 
nearly $100 million prior to 2011.  Kentucky provided a case study with their early rollout of 
MCOs, and it was a rapid shift from patients on Traditional Medicaid to Managed Care.  Almost 
550,000 people transferred to Medicaid MCOs within the first four months of the policy change.  
Initial estimates showed that between the years 2008 and 2012 Passport MCO saved members 6.5 
percent on their healthcare costs even when healthcare costs in the southern U.S. increased at a 
rate of 3.5 percent (Midkiff, 2012) and state budget analysts anticipated that the state could save 
$1.3 billion over the first two years with Managed Care.43  According to the State of Kentucky, 
since late 2012 these new Medicaid MCO contracts are, “… intended to maintain those savings 
for the biennium, and protect the Medicaid program against rising health care costs over the next 
18 months.” (Midkiff, 2012).   
The first policy change was implemented by Governor Beshear in November of 2011 in 
an effort to ease rising state healthcare costs.  Medicaid contracted with three additional Managed 
Care providers to provide services outside of Region 3.  Passport continued to serve as the only 
Medicaid Managed Care provider in Region 3 until January 1, 2013 when Region 3 and the state 
had a choice of four providers: Passport, Coventry Cares of Kentucky, Kentucky Spirit Health 
Plan, and Well Care of Kentucky.  By January 1, 2013 an additional provider, Humana, was 
contracted while Kentucky Spirit left the market due to financial loss.   
The rollout of Medicaid Managed Care organizations in Kentucky provides an 
opportunity for unique analysis.  While Region 3 continued to offer only Passport, other counties 
in the state began to offer Managed Care with more than one MCO.  As is to be expected, due to 
                                                            
42 For more information, see Kentucky Annual Economic Report (2008). 
43  A total of $390 of these funds were from the state, while the rest was federal matching funds.  For more 
information, see Brammer (2013).   
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patient mobility, many of the Managed Care providers were utilized across the state’s 120 
counties including Region 3.  Members in Region 3 were initially placed into a “high-tech” 
matching system that determined the best fit based upon available provider networks and the 
individual need for specialized health care, but members were free to switch plans based on their 
preferences.44  Starting in January of 2013, this process became more formal, now called, 
“Disenrollment for Cause”, allowing members to change MCOs after their initial 90 days.45  In 
2011, and for the first time, the state had Medicaid recipients self-select into competitive 
healthcare organizations in 104 of its counties, and by January 1st of 2013 in all of its 120 
counties, including those in Region 3. 
There have been limited studies looking at the effect of competition on healthcare 
outcomes and especially limited studies looking at actual hospital charges or costs with regard to 
Medicaid MCOs.  More frequently, but still limited, studies have addressed competition scenarios 
surrounding HMOs.  Dranove et al. (2003), showed that the presence of one or two additional 
healthcare firms in a market results in substantially lower earnings than a market with a 
monopolist.  Their findings reveal that in markets where multiple HMO organizations provide 
similar healthcare products in different geographic locations, local HMOs do not have a 
substantial competitive effect on HMOs nationally. 
Scanlon et al. (2008) looked at competition among HMOs and found that competition 
may not lead to improved health care plan quality.  Their findings also showed that increased 
HMO presence is not generally associated with improved quality, suggesting that the 
fragmentation associated with healthcare competition also hinders quality improvement and leads 
to further assessment of the importance of a changed payment structure from fee-for-service to 
the use of capitation rates with Managed Care.   
                                                            
44 See State of Kentucky Medicaid Enrollment letter in Appendix 1. 
45 For specific timeline information, see Kentucky Medicaid Managed Care (2015). 
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With the rollout of competitive Medicaid Managed Care, Medicaid beneficiaries are first 
placed into a high-tech matching system and matched to healthcare organization.  Shortly 
thereafter beneficiaries can move plans and for the first time there are incentives for the mother to 
choose the best health plan and even more so for low-income mothers.  Due to the presence of 
privately negotiated service reimbursements between hospital and Managed Care Organization, it 
is unclear if there are incentives to overcharge for services or if MCOs pay a flat rate per infant.   
The nature of competition is to offer services at lower prices than in a monopolist 
environment.  The nature of competition among healthcare providers is that of competitive costs 
and competitive enrollment.  Medicaid competition in Kentucky would therefore change the 
market for healthcare insurance from a monopolist market to a competitive market and Medicaid 
beneficiaries would make provider decisions for the first time.  Competitive costs are seen as 
capitation rates and competitive healthcare providers have incentives to obtain state contracts at 
attractive capitation rates. 
3.2:  The Importance of Capitation Rates 
In Marton et al (2014) the payment structure of Kentucky’s Passport Medicaid Managed 
Care are presented between 1997 and 2014.  Here, Passport, like other Medicaid Managed Care 
providers operate on a state capitated payment system and then reimburse hospitals based upon 
patient fee-for-service.  This new two-step payment structure operating in both pre and post 2011 
policy change is different from the previous payment structure operating only on fee-for-service 
but includes only the sole providership of Passport Medicaid Managed Care prior to 2011.   
Capitated payments are designed to reduce Medicaid spending costs.  States negotiate 
rates with contracting MCO organizations and assess a per member fee paid by the MCO for each 
person enrolled whether they seek care or not.  In Figure 3.3, a system model is presented of how 
the capitated payment system would work.  The state would set capitation rates with MCOs 
whereas under a Traditional Medicaid model the state would pay reimbursement rates for 
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healthcare services.  Unlike the Traditional reimbursement model, capitated payments are an 
upfront one-time fee and could turn out to be more or less than the actual charges realized. 
The use of capitated payment models has seen rapid growth over the past 20 years to help 
curtail healthcare spending.  Nationwide, in 2010 approximately $92 billion of Medicaid 
spending occurred via capitated payments, accounting for nearly 27 percent of all Medicaid 
expenditures.  Since then, Medicaid spending via capitated payments has continued to increase.  
The large increase in the use of a capitation payment system for Medicaid is reflective of 
policymakers believing the system is delivering better access, better quality, and cost savings 
compared to the Traditional fee-for-service Medicaid system. 
The capitated payment system hinges on setting appropriate capitation rates for Medicaid 
contractors.  Due to the complexity of the Medicaid system, the notion of varying capitation rates 
among competitive providers may not solely bring about the win-win-win predictions of the 
revised system.  Although in 1997, federal guidelines required that capitation rates be established 
in an actuarially sound matter, many states have faced rate-setting challenges.46  Kentucky, as one 
of the largest capitation expansion markets in the U.S., has seen rate-setting challenges during 
their MCO policy expansion in 2011. 
All of Kentucky’s new Medicaid MCOs operated under newly negotiated, actuarially 
sound capitation rates.  Capitation rates were developed in a three-phase process.  First, each plan 
was to develop its own rates based on the experience of other states.  Second, 
PriceWaterhouseCoopers, the state’s actuary, developed a range of rates they believed to be in 
line with accomplishing the goals of Managed Care.  Lastly, negotiations took place between the 
plans and the state. 
 While all Medicaid MCOs operated on a capitated payment system, Traditional Medicaid 
providers continued to get paid in the Traditional fee-for-service structure in Kentucky.  Although 
                                                            
46 The Menges Group (2013) was hired to prepare a report to identify capitation rate-setting challenges. 
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there is no public information available on fee-for-service amounts paid for services, Palmer et al. 
(2012) found that an important consideration of primary care physicians contracting with a 
provider was the amount of the reimbursement.  Therefore, it can be assumed that the influence of 
varying capitated payments could also factor into healthcare services competition, impacting 
overall infant healthcare costs, outcomes, and utilization.  
 Marton and Yelowitz (2014), revealed that the introduction of Medicaid Managed Care in 
place of the Traditional Medicaid fee-for-service system in Kentucky increases the likelihood of 
being uninsured and actually decreased formal Medicaid participation.  The impacts were 
concentrated among low-income children, many of whom receive Medicaid care and were absent 
for children from high-income families. Their study utilized data from 1995-2003, nearly seven 
years before Medicaid Managed Care was introduced statewide, but their results showed that 
Managed Care operating in a capitated payment system negatively influences healthcare 
coverage.  
Although the primary goal of Managed Care is to save money and streamline services, 
Managed Care took a financial loss in Kentucky shortly after implementation.  In 2012, the plans 
encouraged re-negotiation of rates, and the state increased those for Coventry Cares and Well 
Care.  In 2013, losses in the multiple millions were reported for each of the three new MCOs.  
The losses were so extreme for Kentucky Spirit that they broke their MCO contract with the state 
in 2013.  In a report summarizing the first year of MCO implementation, Kentucky Spirit offered 
the lowest capitation rate overall in 2011.  The first-year implementation report summarized the 
contracted rates for each MCO and financial reports also showed that each plan lost money in the 
first two quarters.47   
                                                            
47 The First Year Implementation Report by Palmer (2012) showcases a large amount of information 
regarding capitation rates and provider reimbursement. 
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Although various studies have looked at the impacts of Kentucky’s Medicaid system, due 
to the newness of competitive Managed Care, none have looked at the presence of multiple 
Medicaid providers.   The move from fee-for-service Medicaid payments to the use of capitated 
payments could be significant in looking at patient charges. A look at the changed Medicaid 
structure by two policy changes that were recently implemented in Kentucky, one in 2011 and 
one in 2013, will provide for insight into the possible changes in health outcomes under different 
providers.   
  
 
Figure 3.1 
Kentucky Medicaid Healthcare Partnership Managed Care Regions 
 
   *Table taken from “Evaluation of the Kentucky Managed Care Partnership Program” 2004
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Figure 3.2 
Kentucky Passport Medicaid Managed Care Counties 
 
*Region Map taken from Passporthealthplan.com 2012 
 
 35 
 
Figure 3.3 
Capitated vs. Fee-For-Service Systems  
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Figure 3.4 
Kentucky Capitated System Medicaid Managed Care  
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Chapter 4:  Empirical Model and Identification Strategy 
The descriptive statistics provide an interesting indication that competitive Medicaid care 
changes infant birthing charges and outcomes.  In this section, I develop a theoretical framework 
to analyze the impact of Medicaid Managed Care contracts on infant birth charges and health 
outcomes by utilizing panel data.  I estimate the years prior to the policy change, 2008-2010, the 
year of the policy change, and the years following.  Here, I identify infants born in different 
regions in Kentucky and in different years.  Those infants born in policy change years and to 
various payer-types with or without a competitive environment.  Altogether, I will present three 
sets of estimates to look at three different geographical and policy impact scenarios of Managed 
Care competition and outcomes; (1) all Kentucky counties, (2) counties in Region 3, and (3) 
border counties to Region 3.  Estimates looking at Region 3 and the border counties to Region 3 
include only specific Kentucky counties where Managed Care has different market entrances at 
different times.   
I will also present multiple interactions for each year of the study with infant health birth 
status presenting average birthing charges by payer-type.  Additionally, as a statistical test, I will 
present a difference-in-difference-in-difference estimation looking directly at total birthing 
charges before and after the initial policy change in 2011.  Here, I will estimate birthing charges 
for payer-type, year, and in Region 3.  This estimation showcases the difference between Region 
3 and the remainder of the state with regards to total average birth charges after the policy 
change. 
4.1   Health Insurance and Investment in Infant Health 
Investing in infant health is increased with the participation or purchase of a health plan, 
and a change in Medicaid eligibility would expand both maternal and infant health.  The most 
discussed economic model showcasing health investment is Grossman’s Human Capital Model.  
In 1972, Grossman (1972) presented a Human Capital Model which became the foundation for 
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looking at health as an investment.  His model presents health as a means of inheritance, and we 
can view our health inheritance as our health at birth.  This inheritance is an initial amount of 
health stock we have that depreciates as we age and can also be increased by investment in our 
efforts to remain healthy, to improve our health, and to participate in and/or purchase health 
insurance.   
For the analysis, this theory is based upon the premise that the participation in a health 
insurance plan should help promote an investment in better maternal and infant health as well as 
following a traditional health insurance theory of protecting oneself from future health care costs.  
This theory of insurance as health investment can also be transferred from mother to infant and 
can be increased by participating in prenatal health.  All of Kentucky’s Medicaid programs offer 
prenatal programs.48  
4.2 Identification of Policy Changes and Regions 
Here, I identify various Kentucky regions in various healthcare environments over 
various years for the empirical model.  To identify impacts of the policy change, I estimate 
birthing charges prior to the policy change years, the year of the policy change, and post policy 
years.  I predict the presence of competition among Managed Care providers should show a 
reduction in average birthing charges.  In the subsequent years of additional policy changes, 2012 
and 2013, I predict that Managed Care birthing costs will rise due to program continuality and 
Managed Care possibly undercutting birthing charges as indicated in the descriptive statistics.  
Additionally, I believe that the influence of a competitive Managed Care system offered solely in 
Region 3 should affect the insurance market in neighboring counties.   
The dependent variable for the estimation in all regions will be total infant birth charges 
inflated by the Consumer Price Index a base year of 2013.  Independent variables include 
                                                            
48 Each Medicaid program, Passport, Well Care, Kentucky Spirit, and Coventry Cares offers prenatal 
programs.  
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newborn insurance payer-type and infant health categorized as:  expired newborn, extreme 
immaturity, prematurity with problems, premature infant without problems, full term infants with 
problems, and neonate with other problems.  Infant payer-type includes Traditional Medicaid, 
multiple Medicaid Managed Care providers, and a combined private insurance payer-type that 
includes both Blue Cross Blue Shield, Indemnity and Commercial payer-types, coded as Private 
PPO and Private HMO, Self-Pay, and Medicare- both Traditional and Managed Care.  This 
highlights overall changes in cost between private insurance, Traditional Medicaid, and Passport 
Medicaid with the changing competitive insurance market.  Infant demographics include race of 
American Indian/Alaskan Native, Asian, African American, Native Islander/Pacific Islander and 
other race.  For comparison purposes data for male infants, white race and private payer-type 
were excluded.  Length of stay is coded as an integer, and linear regression is used for estimating 
effects on the length of stay in a two-way fixed effects regression on both year and county.    
In looking at outcomes in all Kentucky counties, I compare a Medicaid market from 2008 
to 2010 to that of Passport versus Traditional Medicaid.  In 2011, the state Medicaid market 
changes to competitive Medicaid Managed Care for all counties except Region 3.  I then estimate 
2013, as the Medicaid market changes again to statewide Medicaid Managed Care. 
4.2.1:  All Kentucky Counties 
 To determine the statewide impacts of competitive Managed Care, the entire state will be 
analyzed to look at the difference between Traditional Medicaid, Managed Care providership, and 
finally then the presence of Managed Care competition.  In this first analysis, all of Kentucky’s 
120 counties in the state will be estimated for overall impacts.  I look solely at the years prior to 
the policy change, 2008 to 2010, to see the initial infant birth outcomes of Passport Medicaid 
Managed Care programming versus Traditional Medicaid as a comparative base.  In Figure 4.1 
below, the entire state prior to the policy change in 2011, was serviced by either Traditional 
Medicaid or Passport.  After the policy change, and displayed in Figure 4.2, counties outside of 
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Region 3 began to be serviced by additional competitive MCO Medicaid providers.  Finally, in 
Figure 4.3, I show that the entire state is now participating in Medicaid Managed Care 
competition in 2013.  In equation 4.1 below I estimate birthing charges for infants in the entire 
state of Kentucky before, during, and after the policy changes. 
 The estimation presents a snapshot of consumer choice and demand outcomes from the 
state policy change, where the subscript ijt denotes birth I in county j in year t.  	BC denotes 
birthing cost, while TM represents Traditional Medicaid, Pass represents Passport, Med 
represents Medicare, MedMCO represents Medicare Managed Care, SP represents Self Pay, CC 
represents Coventry Cares, WC represents Well Care, KS represents Kentucky Spirit, and HU 
represents Humana as the insurance payer-types.  ܪ ௜ܵ௝௧ is the infant health status at birth, ௜ܺ௝௧ are 
demographic characteristics of the infant including sex and race.  The term   is a county-fixed 
effect capturing time-invariant county-specific factors while   captures year-specific effects 
common across all counties.  Equation 4.1 captures the key elements of all region estimates for 
years 2008 through 2010. 
BC୧୨୲ ൌ 	 β଴ ൅	βଵTM୧୨୲ ൅ 	βଶPass୧୨୲ 	൅ βଷMed୧୨୲ ൅ 	βସMedMCO୧୨୲ ൅	βହSP୧୨୲ ൅ 	HS୧୨୲ 	൅ 	X୧୨୲ ൅ 	Σ୧
൅	τ୧ ൅ ϵ୧୨୲ 
                      (4.1) 
while equation 4.2 captures years 2011 through 2013. 
BC୧୨୲ଶ଴ଵଵ‐ଶ଴ଵଷ ൌ 	β଴ ൅	βଵTM୧୨୲
൅ 	βଶPass୧୨୲ 	൅ βଷMed୧୨୲ ൅ 	βସMedMCO୧୨୲ ൅	βହSP୧୨୲ ൅ 	β଺CC୧୨୲ ൅ β଻WC୧୨୲
൅	β଼KS୧୨୲ ൅ 	βଽHU୧୨୲ ൅ 		HS୧୨୲ 	൅ 	X୧୨୲ ൅ 	Σ୧ ൅	τ୧ ൅ ϵ୧୨୲ 
                      (4.2) 
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 4.2.2:  Region 3 
I also consider two additional Managed Care regions available for study.  In an effort to 
look specifically at the impact of policy implementation and possible geographical factors 
associated with introducing new Medicaid Managed Care providers on health outcomes to 
specific areas in the state, I will look directly at the state’s most heavily Managed Care influenced 
Region 3, and its 16 counties ,and those geographically surrounding it.  In this regression, total 
birth charges will remain the dependent variable and the inclusion of Medicaid Managed Care 
providers will be represented in estimation equations 4.1 and 4.2.  I look specifically at the 
relationship of Passport and Traditional Medicaid for the years 2008 to 2010 as a comparative 
base for the relationship between Passport and competitive Medicaid Managed Care in years 
2011 through 2013.   
During the years 2011 and 2012, infants born in Region 3 under managed Medicaid care 
other than Passport were most likely born as a result of cross-county maternal travel, as Managed 
Care providers other than Passport were not formally contracted until 2013 in these counties.  In 
Figure 5.4, I display the sole providership of Passport in Region 3 until 2013, as presented in 
Figure 5.5, when the state expanded MCO Medicaid to other providers in this region.  In 
equations 4.1 and 4.2, I estimate birthing costs for infants in Region 3 before, during, and after 
the policy change. 
  4.2.3:  Border Counties Region 3 
In an effort to look at comparative differences in competitive insurance markets and their 
possible geographic impacts to neighboring counties, I estimate equation 4.1 to capture only 
bordering counties to Region 3.  Here I include only the 14 border counties to Region 3 in order 
to determine if there are spillover effects or health care insurance mobility with the policy 
changes.  In this regression, I attempt to capture the changing relationship between Traditional 
Medicaid in the border counties as the sole Medicaid provider in years 2008 to 2010 and to the 
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presence of competitive Medicaid Managed Care providers in years 2011 to 2013.  In Figure 4.6, 
border counties to Region 3 started utilizing MCO Medicaid competitive care in 2011 along with 
the rest of the state.  In 2013, and presented in Figure 4.7, those counties within Region 3 also 
began to offer MCO Medicaid services, possibly further impacting these border counties. In 
equations 4.1 and 4.2, I estimate birthing costs for infants in the border counties to Region 3 
before, during, and after the policy change. 
 These regions provide multiple analyses with regard to the impact of competitive 
Managed Care in various regions over various time frames.49  Statewide analysis will reveal if 
infant health outcomes are truly different with changes in Managed Care management, while 
specific regions also present informational assessments of long term versus short term 
providership.  To further look at the total charge outcomes of payer-type birth charges year after 
year, I perform the analysis presented in equation 4.3 where I interact payer-type by year by 
region in a difference-in-difference-in-difference estimation.  Here, I provide a formal statistical 
test on infant birth charges with the initial policy change in 2011.   
4.3 Difference-in-Difference-in-Difference Estimation 
I expand my analysis to include the introduction of payer-type infant birth charges in 
2011 and in Region 3.  This DDD will provide a statistical test of total infant birthing charges in 
all regions but under different Medicaid policy structures.  In this equation I continue to control 
for fixed effects of year and county.  I look at the years leading up the policy change 2008-2010 
and then the year of the policy change, 2011, with regard to Region 3 and the remainder of 
Kentucky.  With the inclusion of geography as well as policy change, this provides for a DDD 
estimation showcasing before and after policy changes in different years in Kentucky regions.  In 
                                                            
49 These specifications exclude infant LOS as it is collinear with infant outcomes and birthing charges.   
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equation 4.3 below, I look at all payer-types independently, in year 2011, and in year 2011 for 
Region 3.   
I look not only at outcomes observed for two groups, various payer-types for two time 
periods, 2008-2010 and then the policy year of 2011, but all for those payer-types in 2011 in 
Region 3.  Like other difference-in-difference (DD) estimations, one of the groups is exposed to 
competitive Medicaid Managed Care in the second period, 2011, but not in the first period, 2008-
2010 and the other comparison group is not exposed to competitive Managed Care in 2008-2010.  
The additional difference is in Region 3.  Here, one of the groups is exposed to competitive 
Medicaid Managed Care in Region 3 in 2011 (presumably due to cross-border maternal travel) 
and the other group is not exposed to competitive Medicaid Managed Care in 2011 (as the policy 
did not allow competitive Medicaid Managed Care until 2013). 
I place time-period dummy variables for 2011 into the equation for all payer-types to 
capture aggregate factors that would cause changes in ܤܥ௜௝௧ଶ଴଴଼ିଶ଴ଵଵ both in the presence and 
absence of the initial policy change.  Coefficients of interest, like  ߚଵଵ, ߚଵଷ, ߚଵହ, ߚଵ଻, ߚଵଽ, 	ߚଶଵ, 	ߚଶଷ,
and		ߚଶହ multiply the interaction term which is dummy variable equal to one infant birth in the 
year 2011 for that payer-type.  Other coefficients of interest, 
ߚଵଶ, ߚଵସ, ߚଵ଺, ߚଵ଼, 	ߚଶ଴, 	ߚଶଶ, 	ߚଶସ, and		ߚଶ଺		multiply the interaction term which equals dummy 
variable for one infant birth in the year 2011 in Region 3 for that payer-type. 
ܤܥ௜௝௧ଶ଴଴଼ିଶ଴ଵଵ ൌ 	ߚ଴ ൅	ߚଵܶܯ௜௝௧ ൅ 	ߚଵଵܶܯ௜௝௧ ∗ ܻ	ሺ2011ሻ ൅ ߚଵଶܶܯ௜௝௧ ∗ 	ܻ	ሺ2011ሻ ∗
	ܴ݁݃݅݋݊	3൅		ߚଶܲܽݏݏ௜௝௧ 	൅ ߚଵଷܲܽݏݏ௜௝௧ ∗ ܻሺ2011ሻ ൅ ߚଵସܲܽݏݏ௜௝௧ ∗ ܻ	ሺ2011ሻ ∗ 	ܴ݁݃݅݋݊	3	 ൅
	ߚଷܯ݁݀௜௝௧ ൅	ߚଵହܯ݁݀௜௝௧ ∗ ܻ	ሺ2011ሻ ൅ ߚଵ଺ܯ݁݀௜௝௧ ∗ ܻ	ሺ2011ሻ ∗ 	ܴ݁݃݅݋݊	3 ൅	ߚସܯ݁݀ܯܥ ௜ܱ௝௧ ൅
	ߚଵ଻ܯ݁݀ܯܥ ௜ܱ௝௧ ∗ ܻ	ሺ2011ሻ ൅	ߚଵ଼ܯ݁݀ܯܥ ௜ܱ௝௧ ∗ ܻ	ሺ2011ሻ ∗ 	ܴ݁݃݅݋݊	3 ൅ 	ߚହܵ ௜ܲ௝௧൅	ߚଵଽܵ ௜ܲ௝௧ ∗
ܻ	ሺ2011ሻ ൅ 	ߚଶ଴ܵ ௜ܲ௝௧ ∗ ܻ	ሺ2011ሻ ∗ 	ܴ݁݃݅݋݊	3 ൅ ߚ଺ܥܥ௜௝௧ 	൅ 	ߚଶଵܥܥ௜௝௧ ∗ ܻ	ሺ2011ሻ ൅ 	ߚଶଶܥܥ௜௝௧ ∗
ܻ	ሺ2011ሻ ∗ 	ܴ݁݃݅݋݊	3 ൅	ߚ଻ܹܥ௜௝௧ ൅ 	ߚଶଷܹܥ௜௝௧ ∗ ܻ	ሺ2011ሻ ൅ 	ߚଶସܹܥ௜௝௧ ∗ ܻ	ሺ2011ሻ ∗
	ܴ݁݃݅݋݊	3	 ൅ 	ߚ଼ܭ ௜ܵ௝௧ ൅ 	ߚଶହܭ ௜ܵ௝௧ ∗ ܻ	ሺ2011ሻ ൅ 	ߚଶ଺ܭ ௜ܵ௝௧ ∗ ܻ	ሺ2011ሻ ∗ 	ܴ݁݃݅݋݊	3 ൅ 	 ௜ܺ௝௧ ൅
	Σ௜ ൅	߬௜ ൅ ߳௜௝௧                   
                      (4.3) 
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4.4:  Infant Health Status Interactions 
 In an effort to capture infant health outcomes, I also expand my analysis to include infant 
health birth status interactions in equations 4.4 and 4.5.  Here, I interact payer-type by infant 
health birth status to get comparative coefficients to look at infant birth charges with varying 
health birth status.  Each payer-type is interacted with each infant health birth status for each year 
of the study. 
ܤܥ௜௝௧ ൌ 	ߚ଴ ൅	ߚଵܶܯ௜௝௧ ∗ ܪ ௜ܵ௝௧
൅ 	ߚଶܲܽݏݏ௜௝௧ ∗ 	ܪ ௜ܵ௝௧ ൅ ߚଷܯ݁݀௜௝௧ ∗ 	ܪ ௜ܵ௝௧ ൅	ߚସܯ݁݀ܯܥ ௜ܱ௝௧ ∗ ܪ ௜ܵ௝௧ ൅	ߚହܵ ௜ܲ௝௧
∗ 	ܪ ௜ܵ௝௧ ൅ 	 ௜ܺ௝௧ ൅	Σ௜ ൅	߬௜ ൅ ߳௜௝௧ 
           (4.4) 
ܤܥ௜௝௧ଶ଴ଵଵିଶ଴ଵଷ ൌ 	ߚ଴ ൅	ߚଵܶܯ ∗	ܪ ௜ܵ௝௧
൅ 	ߚଶܲܽݏݏ௜௝௧ ∗ 		ܪ ௜ܵ௝௧ ൅ ߚଷܯ݁݀௜௝௧ ∗ 	ܪ ௜ܵ௝௧ ൅	ߚସܯ݁݀ܯܥ ௜ܱ௝௧ ∗ ܪ ௜ܵ௝௧ ൅	ߚହܵ ௜ܲ௝௧
∗ 	ܪ ௜ܵ௝௧ ൅ 	ߚ଺ܥܥ௜௝௧ ∗ 	ܪ ௜ܵ௝௧ ൅ ߚ଻ܹܥ௜௝௧ ∗ 	ܪ ௜ܵ௝௧ ൅ 	ߚ଼ܭ ௜ܵ௝௧ ∗ 	ܪ ௜ܵ௝௧ ൅	ߚଽܪ ௜ܷ௝௧
∗ 	ܪ ௜ܵ௝௧ ൅ 	 ௜ܺ௝௧ ൅	Σ௜ ൅	߬௜ ൅ ߳௜௝௧ 
           (4.5) 
         
 
 4.5:  Hospital Analysis 
 
 In an effort to look for differentials between different hospitals I estimate fixed-effects 
based on hospital for the most recent complete year of data 2013.  This equation is identical to 
equation 4.2 and includes all available Medicaid Managed Care organizations but has hospital 
fixed effects instead of county. 
 
BC୧୨୲ଶ଴ଵଷ ൌ 	β଴ ൅	βଵTM୧୨୲
൅ 	βଶPass୧୨୲ 	൅ βଷMed୧୨୲ ൅ 	βସMedMCO୧୨୲ ൅	βହSP୧୨୲ ൅ 	β଺CC୧୨୲ ൅ β଻WC୧୨୲
൅	β଼KS୧୨୲ ൅ 	βଽHU୧୨୲ ൅ 		HS୧୨୲ 	൅ 	X୧୨୲ ൅ 	Σ୧ ൅	τ୧ ൅ ϵ୧୨୲ 
                      (4.6) 
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 4.5.1:  Regional Hospital Sub-Analysis 
 
 To look at infant outcome differentials between hospitals and Kentucky regions I look at 
major hospitals in Central, Eastern, and Western Kentucky.  This hospital sub-analysis controls 
for county fixed effects.  Here, I look at combination of public and private hospitals by region.  
State University hospitals often care for extraordinary infant births including those who need 
additional hospital care and extended length-of-stays.   
 I look at the most complete Medicaid Managed Care year of 2013.  In Central Kentucky I 
look at 1565 infants born at the University of Louisville (UofLHosp) and 1830 infants born at the 
University of Kentucky’s (UKHosp) public Hospitals.  I also include Central Kentucky’s largest 
private hospitals Norton Suburban Hospital’s (NortonSubHosp) 5182 infants and Baptist Health 
Lexington (BaptistLexHosp) 3692 infants.  For regional analysis, I look at Owensboro Health 
Regional Hospital’s (OwensRegHosp) 1835 infants in the Western part of the state and 1170 
infants born at King’s Daughters Medical Center (KingsDaughAshHosp) in Ashland’s Eastern 
Kentucky in equation 4.7 below. 
BC୧୨୲ଶ଴ଵଷ ൌ 	β଴ ൅	βଵTM୧୨୲
൅ 	βଶPass୧୨୲ 	൅ βଷMed୧୨୲ ൅ 	βସMedMCO୧୨୲ ൅	βହSP୧୨୲ ൅ 	β଺CC୧୨୲ ൅ β଻WC୧୨୲
൅	β଼KS୧୨୲ ൅ 	βଽHU୧୨୲ ൅ 	βଵ଴UofLHosp୧୨୲ ൅ 	βଵଵUKHosp୧୨୲
൅ 	βଵଶNortonSubHosp୧୨୲
൅ 	βଵଷBaptistLexHosp୧୨୲ ൅ 	βଵସOwensRegHosp୧୨୲
൅ βଵହKingsDaughAshHosp୧୨୲ ൅ 	HS୧୨୲ 	൅ 	X୧୨୲ ൅ 	Σ୧ ൅	τ୧ ൅ ϵ୧୨୲ 
                      (4.7) 
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 4.6:  Address Selection: Out-of-County Hospital Births 
 
 To look at the distance form residence to Hospital, I look at infants born out of county of 
maternal residence.  Infants who travel across county lines or long distances to major hospitals 
with neo-natal and intensive care abilities are presumed to have a stronger likelihood of negative 
infant health statuses.  Here, infants born in other counties than their maternal residence are coded 
as OutofCountyBirth and included in the estimation equation 4.8 below for the most recent and 
complete data year of 3013.	
BC୧୨୲ଶ଴ଵଷ ൌ 	β଴ ൅	βଵTM୧୨୲
൅ 	βଶPass୧୨୲ 	൅ βଷMed୧୨୲ ൅ 	βସMedMCO୧୨୲ ൅	βହSP୧୨୲ ൅ 	β଺CC୧୨୲ ൅ β଻WC୧୨୲
൅	β଼KS୧୨୲ ൅ 	βଽHU୧୨୲ ൅ 	OutofCountyBirth୧୨୲		൅	HS୧୨୲ 	൅ 	X୧୨୲ ൅ 	Σ୧ ൅	τ୧ ൅ ϵ୧୨୲ 
                      (4.8) 
      
  
 
Figure 4.1 
Provider Map 2008-2010 All Kentucky Counties 
 
*Map modified from the US Census 2015 at http://quickfacts.census.gov/qfd/maps/kentucky_map.html 
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Figure 4.2 
Provider Map 2011-2012 All Kentucky Counties 
 
*Map modified from the US Census 2015 at http://quickfacts.census.gov/qfd/maps48entuckyy_map.html 
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Figure 4.3 
Provider Map 2013 All Kentucky Counties 
 
*Map modified from the US Census 2015 at http://quickfacts.census.gov/qfd/maps/kentucky_map.html 
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Figure 4.4 
Provider Map 2008-2012 Region 3 Counties 
 
*Map taken and modified from the US Census 2015 at http://quickfacts.census.gov/qfd/maps/kentucky_map.html 
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Figure 4.5 
Provider Map 2013 Region 3 Counties 
 
 
*Map taken and modified from the US Census 2015 at http://quickfacts.census.gov/qfd/maps/kentucky_map.html 
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Figure 4.6 
Provider Map Border Counties to Region 3 2008-2010 
 
 
*Map taken and modified from the US Census 2015 at http://quickfacts.census.gov/qfd/maps52entuckyy_map.html 
 
 
52 
  
 
Figure 4.7 
Provider Map Border Counties to Region 3 2011-2013 
 
*Map taken and modified from the US Census 2015 at http://quickfacts.census.gov/qfd/maps/kentucky_map.html 
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Figure 4.8 
Provider Map Kentucky Counties by Region 
 
 
 
                                                                     *Maps taken directly from Kentucky Trip Reports at:  http://www.c ohp.org/ky54entuckyy_E.html  
54 
Western Central Eastern
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Chapter 5:  Data Sources, Variables, and Descriptive Statistics 
5.1:  Data Sources and Descriptive Data Variables 
In this study, I use hospital inpatient data (IP) from Kentucky’s Cabinet for Health and 
Family Services.  IP data continues to be the only dataset available for Kentucky research that has 
both infant birthing charges and infant health outcomes available by payer-type.  These unique 
data provide additional variables of infant hospital length of stay, infant health birth status, 
discharge status, and the number of procedures infants received at birth.  The data are inpatient 
hospital stay records of infant births and are presumed to contain 100% of birth records for the 
state of Kentucky.  Due to Kentucky’s rare Medicaid history, I utilize these state-level data to 
determine provider impacts on average infant birth charges and infant health outcomes.50 
Starting in 2007 the State of Kentucky separated Passport MCO Medicaid Managed Care 
infant births from all general Medicaid births.  Prior to 2007, all infants born under Medicaid 
insurance were grouped together under one payer-type, and Medicaid MCO influence was unable 
to be determined.  Then in 2008, IP data was further improved to record infant race.  I therefore, 
use the most recent consecutive years available of 2008 to 2013 to analyze outcomes by payer.  
The data provide for several cross-sections and multiple initial descriptive outcomes.51 
With regard to available unique individual descriptive, demographic, and socioeconomic 
variables52, the majority of the infants were of white race and slightly more male infants were 
born all study years.  Between years 2008 and 2013, the total number of births in the state of 
Kentucky remained nearly constant.  Even though total Medicaid born infants remained almost 
constant, the number of infants born under Traditional Medicaid continued to decrease year after 
year due to the substantial increase in the number of infants born under Medicaid Managed Care.  
                                                            
50 I combine all private insurers to get an accurate comparison for public versus private health insurance 
outcomes. 
51 See Appendices A5.1 to A5.6 for a complete data breakdown of infants born by payer-type. 
52 For specific information, see Appendices A5.7 to A5.12 for specific average birthing charges by payer-
type by year. 
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Because the data contain all infant birth records and inpatient hospitalizations in the state, there 
are numerous possible health outcome measures available to study.  To measure Managed Care’s 
impacts on birthing cost and initial health birth status, data variables utilized for this study are 
specifically detailed in the Table 5.1 below, and all variables were available for recent years of 
study 2008 through 2013.  Key variables included total birthing charges, infant health birth status, 
discharge status, length of stay, and payer-type.   
The state has 120 counties, while Region 3 has 16 counties, and the border counties to 
Region 3 have 14 counties.  For all the years of the study, the total number of infant births 
analyzed is 306,085 statewide, 87,075 in Region 3, and 15,069 in the border counties to Region 3.  
The data reflect the state’s turn to the use of Managed Care.  Between the years of 2011 and 
through 2013, the number of provider types and infants covered Traditional Medicaid decreased 
dramatically due to the state issuing contracts with Medicaid Managed Care providers starting in 
November of 2011.  Due to newness of competitive Medicaid Managed Care, the state issued 
briefs on IP data being incomplete for 2012.  Therefore, assessments including 2012 and also 
isolating 2013 are conducted for accuracy.  Infants born under Traditional Medicaid after the 
move to Medicaid Managed Care in 2011, are born to mothers who have yet to be placed with a 
Medicaid Managed Care provider.   
In Table 5.2, infant demographics available for the study are presented.  This Kentucky 
case study provides a good cross section of birth demographics with multiple races being 
recorded.  In Kentucky, the majority of the infants were of white race, and slightly more of them 
were male in gender.  There were also several births that did not have a race coded.  I include 
these births in my analysis, and I plan to account for their lack of information by not including 
demographics in two of my specifications in the empirical results in Chapter 6. 
In Table 5.3 below, Passport continued to be the largest Medicaid MCO provider in 2011, 
still providing services in Region 3, while Kentucky Spirit accumulated the second highest new 
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mother enrollees.  Traditional Medicaid continued to operate in the remaining 104 counties, and 
Traditional Medicaid numbers continued to have the highest number of enrollees in 2011.  
However, Medicaid MCO’s provided nearly 34 percent of all Medicaid births in 2011 state-wide.  
Although Medicaid has accounted for nearly half of the total births in the state from 2008-2013, 
when looking at Kentucky’s initial policy change year of 2011, the majority of Medicaid MCO 
births continued to be under the Passport Health Plan.  Also, new market contenders continued to 
add members and eventually increased and superseded Passport in popularity of use by 2013.   
Following the 2011 policy change, the overall number of births increased year after year.  
This can potentially be explained by the introduction of a competitive Medicaid MCO market in 
Region 3 and its border counties, and possibly reflecting more insurance-security care for new 
mothers.  Medicaid insurance continued to be utilized more than private insurance for infant 
births for all years studied.  This could be due to the state having a large population of low 
income mothers, successful program enrollment, state-wide Medicaid marketing initiatives, and 
low eligibility requirements.  Although there were slightly more infants born under Medicaid, 
data provided a nearly equal sample of births with almost 50 percent privately insured infants and 
50 percent Medicaid insured infants.   
The IP data provides crucial information on healthcare outcomes and charges and leading 
up to and after the policy change to see market reactions to healthcare provider competition both 
within the state’s 104 counties and in the direct and border counties to region 3.  Although the 
state IP data does not collect the paid claims amounts, as they are charges before privately 
negotiated amounts, the charges are billed by hospital and provide the most accurate available 
estimate of total birthing charges.  In the next chapter, I will present three specifications to look at 
these infant birthing charges and outcomes within three very different Managed Care 
implementation scenarios. 
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5.2:  Descriptive Statistics 
I will present multiple descriptive statistics to look at the interaction an infant has had 
with Kentucky’s healthcare system over a six year time period.   My measure is dependent only 
upon hospital stay of infant’s at birth.  In order to analyze the data accurately and in an objective 
way, I removed all inpatient records that are not of infant births as there is no identifier present in 
the IP data to link to the mother.  I found over-coding of private insurance types, i.e. some infants 
were coded under multiple private insurance payer-types.  So, I then further collapse the private 
payer-type insurance category to include all private insurance birth averages.  I assume that over-
coding occurred due to confusion of private plans being of either HMO or PPO structure. 
The data appendices show specific descriptive statistics for each year of the study in 
Tables A5.13 to A5.15.  Additional outcomes that I would have liked to include in this study are 
procedure codes and ICD-9 codes, commonly used to group specific sets of procedures or health 
statuses.  However, I found the IP data had numerous coding errors and I removed these for a 
more accurate analysis.  In an effort to recoup some potentially lost valuable variables, I instead 
offer detailed descriptive statistics in the discharge statuses of the infants.  
It is noticeable that in Table 5.3, Managed Care utilization increases throughout the state.  
There is a policy shift from the use of Traditional Medicaid to Managed Care around 2010, when 
contracts may have been first implemented before the formal start date of 2011. In each instance, 
Managed Care competition was widely publicized, and there is no doubt that providers 
participated in a “race to the bottom” type of activity to perform optimally with the fewest 
possible charges.  This no doubt means that MCOs had the goals to operate with a reduction in 
costs while abiding by a natural tendency to want to have improved health outcomes.  Due to 
these tendencies, descriptive statistics are critical for this study, as they assess average charges 
and health outcomes following the policy change.   
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In view of previous Managed Care literature, there is a need to look at the impact of 
Managed Care implementation and infant birthing charges and health outcomes associated with 
it.  I construct a multitude of descriptive statistical measures to attempt to get a complete picture 
of Kentucky’s policy change, and if there were any subsequent oversights.  I attempt to indicate if 
differentials exist with regard to cost and health outcomes by payer-type under very different 
Managed Care market entrances. 
5.3:  Descriptive Data Outcomes Discussion 
 I cut the IP data various ways to offer multiple descriptive assessments and to perform an 
initial analysis of state Medicaid programming.  In my descriptive statistics, shown in Tables 5.4, 
5.5A, and 5.5B, I look both at initial outcomes statewide and then outcomes isolated to Region 3 
and the Border Counties to Region 3.  In 5.5B, I account for inflation to isolate charge trends in 
2013 dollars.  
 In Table 5.4, data analyses show that infants in all Kentucky counties born under private 
insurance tend to stay in the hospital fewer days than Medicaid infants for all years of the study.  
Traditional Medicaid births on average showed that infants stayed 3.41 days and that infants born 
under private insurance stayed 3.01.  However, the LOS for infants increased from one year to the 
next during the study.  When looking at the impact of Managed Care, infants born under 
Traditional and Manged Care Medicaid stayed nearly the same average number of hospital days 
for years 2008-2010.   
In carrying out descriptive data analysis results with average calculations, Tables 5.5A, 
5.5B, and 5.6 display average infant birthing charges.  In Table 5.6, looking specifically at 
competitive Medicaid care in 2011, Medicaid Managed Care had an average of $4,059 fewer 
charges than Traditional Medicaid.  Surprisingly, private insurance averages in 2011 hover closer 
to Medicaid Managed Care averages and less than Passport Medicaid.  Likewise, overall birthing 
cost averages increased year after year in Table 5.5B.  In 2012, the year after the policy change, 
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overall average birthing costs jumped dramatically, further igniting the relevance of this study 
and the important discussion of payer-specific infant outcomes.  I will then separate LOS and 
total birthing charges into overall averages in an effort to see trends in birthing costs and 
relationship to type of Medicaid providership.   
 Table 5.7 shows the likelihood of an infant being born with a normal newborn health 
status.  Additionally, the IP data provides a thorough tracking of infant discharge status to 
include:  routine discharge, inpatient-other short term hospital, designated cancer center or 
children’s hospital, home health, expired/did not recover, hospice care, discharged/transferred to 
another healthcare institution, and left/discontinued care.  I categorize infants with a routine 
discharge as healthy infants. 
 For all infants in this study, most of the newborns had a routine discharge, and overall for 
all years of the study, more of them were born under a Traditional Medicaid than both private 
insurance and Medicaid Managed Care.  However, there is also an increase in the percentage of 
MCO Medicaid routine discharge status births over this 5-year period.  With the exception of the 
crucial years 2011 and 2012, where Medicaid Managed Care infants appeared to be less healthy 
than other payer-types.  Overall, infants born under private insurance and Traditional Medicaid 
for all years of the study were healthier than Medicaid Managed Care infants and while the 
descriptive data show that there is a difference between Medicaid MCO, private, and Traditional 
Medicaid insurance for the frequency of a routine discharge status, infants born in 2011 to 
Medicaid Managed Care providers also experienced a higher incidence of cancer, death, and the 
need for additional hospitalization as seen in Appendices A5.16 to A5.22. 
If infants born under Traditional Medicaid receive a routine discharge status more 
frequently, and Medicaid MCO has the least frequent routine discharge status for infants, then a 
look at the cost differentials for each payer-type is essential for analysis on true outcomes.  In 
Table 5.8A, and 5.8B, where I account for charges adjusted to 2013 dollars, prior to Kentucky’s 
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policy change, during years 2008 and 2009, Passport Medicaid MCO infant birth charges are 
above that of Traditional Medicaid for years 2008-2009 and again in 2013. In the year prior to the 
policy change, 2010, Passport average birthing charges drop slightly below Traditional Medicaid 
and remained lower until 2013.  This pattern continues with other Medicaid MCO payer-types in 
2011 and 2012 in a competitive environment, and likewise changes dramatically in 2013.    
I complete a multitude of valuable data calculations with the IP data.  The IP data has 
both infant birth charges as well as infant health outcomes.  These outcomes include a specific 
birth health status variable that tracks normal newborns, those who are premature and those who 
have problems at birth.  The IP data also reveals infants who are transferred for additional 
treatment, infants who need cancer care, or infants who expire after birth.   
5.3.1:  Descriptive Data Outcomes:  All Kentucky Counties 
I display the average total birthing charges for infants for all years and for each region in 
2013 constant dollars for comparative analysis in table 5.5B.  I additionally show the Medicaid 
provider at the time to see if Managed Care competition played a role.  Statewide in 2008, 
average birth charges were $6,036.46, while in 2011 and in a multiple provider enviornment, 
average birthing charges increased to $6,788.65.  In 2012 and 2013, the averages increased 
substantially to all time highs ending with an average charge of $8,218.  Region 3 and the border 
counties to Region 3 saw similar results with average birthing charges rising dramatically in 
multiple MCO provider enviornments with recent averages of $8,921 and $8,749 respectfully.   
Table 5.5B does not appear to tell a complete story.  In Table 5.6, again I pull out the 
policy change year of 2011, and look at Managed Care providers’ average birthing charges to get 
a more accurate story.  Here, overall Medicaid Managed Care births had subtanitally lower 
charges, averaging $5,131 per infant birth.  It appears that total average costs of births increasing 
in Table 5.5B is driven by Traditional Medicaid insurance birthing charge increases for 2011 in 
Table 5.6.  Here, the average Traditional Medicaid birth charges in 2011 topped out at $9,190 
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pushing total averages for 2011 high, while private insurance birth charges were only $5,616.  
Importantly, Medicaid Managed Care births in this critical year were on average $4,059 less that 
Traditional Medicaid.   
To look at how these average charges were affected by infant health, I looked at the 
likelihood of an infant being healthy by routine discharge status.  In looking deeper at Table 5.7, I 
present the percentage of private, Traditional Medicaid, and Medicaid Managed Care routine 
discharge statuses by year.  It appears that in 2008, both privately and Traditionally Medicaid 
insured infants had nearly identical health, and Medicaid Managed Care infants were slightly less 
healthy.  Throughout the years, and after the policy change, Traditional Medicaid held almost 
identical with a 96 percent likelihood of having a routinely discharged infant.  However, the 
likelihood of having a routine discharge status for Medicaid Managed Care infants fell from 
almost 92 percent in 2008 to about 85 percent in 2011, and dropped in 2012 to almost 77 percent.  
By 2013, Medicaid MCO infants receiving a routine discharge status increased to almost 96 
percent, and was nearly identical to privately insured and Traditional Medicaid insured newborns.  
For the years of the policy change, 2011 and 2012, Medicaid Managed Care showed the absolute 
unhealthiest infants with only 85 and 77 percent likelihoods of an infant routine discharge.53 
I also find that infants born under Medicaid Managed Care have a greater need for 
additional hospital care after birth as seen in Appendix Table A5.16.  By 2013, infants born under 
Medicaid Managed care were the most likely to be discharged to another short-term hospital for 
continued treatment.  Although, less likely to require home health, hospice care, and to not 
recover in Appendix Tables A5.17 and A5.18, Medicaid Managed Care infants were more likely 
to be discharged to another healthcare institution or a designed cancer center for additional 
treatment as seen in Appendix Tables A5.16, A5.20, and A5.22. 
                                                            
53 I display infant LOS by birth status in Appendix Figure A5.2.  Here infants who were premature with 
problem, extremely immature or who died had increasing LOS.  I additionally display infant birth status 
percentages by year in Figures A5.3 to A5.6 in the Appendix. 
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Because the likelihood of having a healthy infant appears to be substantially lower for 
Medicaid Managed Care, and the average birthing costs increased over time, possibly as a result 
of the 2011 policy change, I display more specific detailed data by looking more deeply into 
average birthing costs in Table 5.8B by payer-type and year.  Here average birthing charges are 
displayed for each Medicaid Managed Care provider.  When competition enters into the market 
new competitive Medicaid MCO birthing charges dropped dramatically in 2011 by nearly half 
that of Traditional Medicaid.  All Medicaid MCOs had lower total birthing average costs than 
private insurance and Traditional Medicaid in this pivotal year of 2011.   
Interestingly, Passport Medicaid, the longest established Medicaid MCO in the state, had 
the highest average birthing charges of all MCO’s in 2011 as seen in Table 5.8B.54  After a short 
time, and beginning in the next calendar year of 2012, Medicaid MCO birthing charges begin to 
steadily increase, and average charges that we saw jump in Table 5.5B can now be seen in Table 
5.8B to be a direct result of dramatic increases in average birthing charges for Traditional 
Medicaid and all Medicaid Managed Care providers except the newest to enter the market in 
2013, Humana.  Kentucky Spirit’s average birthing cost topping out at an all-time high average of 
$17,527 in 2013, and more than likely a direct explanation as to why they left the Kentucky MCO 
market so quickly.  Well Care averages reached over $9,000 per birth and Passport more than 
$10,000 in 2013.  A dramatic increase over previous year averages of around $2,000.  Overall, by 
2013, Medicaid MCO average birthing charges were more than Traditional Medicaid and private 
insurance. 
Traditional Medicaid, Medicaid Managed Care, and privately insured newborns had 
steadily increasing birthing charge averages in 2012 and 2013, but Traditional Medicaid 
newborns in 2013 were on average less expensive than in recent years past.  While we see 
statewide averages of competitive Medicaid MCO birthing charges during 2011 cost dramatically 
                                                            
54 For additional information on average infant birthing cost by region see Appendix A5.14. 
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less than Traditional Medicaid and private insurance, outcomes also show that these extremely 
low averages may have led to inaccurate charge outcomes, as Medicaid MCO’s average birthing 
charges increased dramatically in 2012 and 2013.  Interestingly, by the end of 2013 Medicaid 
MCO averages were more expensive than private insurance and Traditional Medicaid. 
Looking at infant LOS is critical associate to charges.  In Figure 5.1, infant LOS has a 
clear upward trend for Medicaid Managed Care.55   In 2012, and the subsequent year after, infants 
born under Medicaid Managed Care stayed significantly longer in the hospital than any other 
payer-type.  While initially, the impact of competition in 2011 reduced LOS for all infants born 
under a Medicaid Managed Care provider, LOS for Medicaid Managed Care infants grew by 
nearly 1 day between 2011 and 2013.  I also display this upward trend in Figure 5.1, when 
Medicaid Managed Care births reach an all-time high of 4.62 average infant hospital days.  This 
is dramatically different from the intial results in 2011, when average infant hospital stays were 
only 2.84 days for Managed Care providers,56 while Traditional Medicaid infants have the longest 
LOS averaging 3.74 days as displayed in Figure 5.2.  In Figure 5.2 in 2011, the year of the policy 
change, infants born under Medicaid Managed Care stayed in the hospital dramatically less on 
average.  However, there was a significant increase in the LOS of infants in 2012 and 2013.   
Similarly to looking at infant discharge status, a look at infant birth status provides an 
indication of infant health.  As displayed in Figures 5.3 through 5.857, the frequency of infants 
born with a status of normal newborn delivery, infant death, extreme immaturity, prematurity 
with problems, full term infant with problems, and infant with other problems is displayed by 
payer-type.  In Figure 5.3, Medicaid MCO infants have the greatest likelihood of being born 
                                                            
55 See appendix A5.15 for LOS maximums and minimums by region and competitive environment. 
56 For infant LOS by race for year 2011, see Appendix Figure A5.1.  Infants of Asian, African American 
and White race had the most varying LOS due to their frequency of births.  Asian and African American 
infants had slightly higher LOS than white infants. 
57 For infant birth status and LOS outcomes, see Appendix Figure A5.2.  For infant birth status by year, see 
Appendices Figures A5.3 to A5.6. 
 65 
 
healthy in 2011, but by 2013, their chances fall below privately insured newborns.  In Figure 5.4, 
infants born under Medicaid MCO have a greater likelihood of experiencing infant death at birth 
in 2013.  Although all payer-types converge in the policy year of 2011 with nearly identicaly 
likelihoods, Medicaid MCO infants have a greater chance of infant death in recent years. 
In Figures 5.5 and 5.6, the likelihood of infants born with a birth status of extreme 
immaturity or premature with problems is displayed.  For both tables, the likelihood of these 
negative birth statuses increases in the years following the initial policy change.  Private 
insurance infants for both these birth statuses drop in 2012.  However, Traditional Medicaid is 
more likely to see these outcomes than infants born to a Medicaid MCO.   
In additional tables reflecting infant health birth status, Figures 5.7 and 5.8 show that 
infants born under a Medicaid Managed Care payer-type are the least likely to experience these 
negative health statuses in 2011 and for nearly all the years of the study.  Interestingly, privately 
insured newborns in 2011 have the greatest likelihood of these health problems.  Similar to other 
negative health birth statuses, by 2013, the likelihood of these statuses has steadily increased for 
both Medicaid MCOs and Traditional Medicaid newborns in each consecutive year. 
Additionally, Tables A5.23 to A5.41 in the Appendix show infants who received more 
than ten procedures at birth under various payer-types.  Futhermore, I have broken out this 
frequency in quarters in an effort to capture the months leading up and after the policy change in 
2011.58  In 2011, the number of infants who received more than ten procedures at birth for 
Medicaid Managed Care was almost zero in Table A5.26 for all Kentucky counties, while 
Traditional Medicaid remained constant to the years prior and dropped to almost zero in 2012.  
However, for recent years after the policy change, infants born under Medicaid Managed Care 
                                                            
58 See Appendices A5.23 to A5.41 for more information on all Kentucky counties, Region 3, and the 
Border Counties to Region 3 outcomes. 
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were almost three times as likely to receive more than 10 procedures at birth than any other 
payer-type as seen in Tables A5.27 and A5.28.59 
5.3.2:  Descriptive Data Outcomes:  Region 3 
I then produce descriptive data results for total birthing costs in Region 3 only.  Here I 
attempt to show the reactive relationship of Passport to the addition of competitive Medicaid 
Managed Care programming in 2011.  Results show that Passport’s average fell substantially in 
2011 and then rose in 2012 and 2013 to an all-time high.  To get a more accurate picture of total 
birthing cost outcomes in just Region 3, Table 5.9 shows that average birthing costs for 
Traditional Medicaid both fell and rose year after year inconsistently.  However, in 2011 
Traditional Medicaid costs were substantially more than any other payer-type while competitive 
new Medicaid MCOs were very low.  Similar to statewide results, competitive Medicaid MCOs, 
in a possible effort to circumvent inaccurate low averages in 2011, rose dramatically in 2013 to 
substantially more than Passport.  Traditional Medicaid average birthing costs in Region 3 also 
increased dramatically in 2013. 
Private and Passport charges overall were nearly identical, while Medicaid MCO overall 
averages varied.  Humana was new to the market in 2013 and their average may be reflective of 
undercharging, similar to the possible lower charges realized both statewide and in Region 3 in 
2011 for other competitive Medicaid MCOs.  Traditional Medicaid was the most expensive infant 
birthing insurer on average. 
Although a small increase, Passport infants in Region 3 received slightly more 
procedures year after year.  As seen in Appendices A5.29 to A5.34, in the years after the policy 
change, 2012 and 2013, Passport had nearly double the number of infants receiving more than 10 
                                                            
59 See Appendices A5.23 to A5.28 for more information. 
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procedures at birth.  This is an indication that Managed Care may have less healthy infants than 
other payer-types. 
5.3.3:  Descriptive Data Outcomes:  Border Counties to Region 3 
In the border counties to Region 3, I look at the counties that change from Traditional 
Medicaid services in years 2008 to 2010 to competitive Medicaid services in years 2011 to 2013.  
Table 5.10 shows that Passport was the least expensive by nearly half other payer-types, however 
Passport was not a provider in the border counties to Region 3 until 2013.  There were only 159 
infants born in the border counties under Passport in the six years of the study.  These infants 
could have been born while the mother was traveling or could be due to infant need of specialty 
care in another county, although there is no record of either of these assumptions. 
In Appendices A5.35 to A5.41, I display infants receiving more than 10 procedures at 
birth.  In the border counties, no provider type looked to be significant in this assessment, 
although a few infants born under Managed Care received several procedures in 2013.  Similar to 
Region 3, this is a slight indication that Managed Care infants are less healthy than other payer-
types. 
Looking forward to a complete analysis below, Medicaid MCO birthing care appears to 
have become drastically more affordable than private insurance and Traditional Medicaid in the 
policy change year of 2011.  Descriptive statistics from this data shows that Medicaid MCO 
offers a dramatic cost savings for the state early on in policy change outcomes. This research 
offers an important policy contribution by looking at the incidence of competition among MCOs, 
potential mimicking of the market for nationalized healthcare, and its impact on the reduction in 
birthing charges with regard to health outcomes.  These descriptive statistics indicate that a 
regression analysis, looking at infant birth charges and infant health indicators such health birth 
status, should shed more concrete light on the impact of MCO outcomes. 
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5.4:  Hospital Selection, Regional Hospital and Outlier Analysis 
To look for outliers in the data for total infant birthing charges and length-of-stay that 
may drive up means, I look at data for 2011 through 2013 to see differences in median and 
means.  I also present minimums and maximums to show that infants who are extraordinary 
cases, or those requiring extensive procedures, neonatal care, or extremely long length-of-stays 
factor heavily into averages.   
In Table 5.11, and for all years utilizing Medicaid Managed Care, 2011-2013, the outlier 
analysis revealed that more than 75 percent of infants had average or less than average length-of-
stay and more than 90 percent of infants had average or less than average birthing charges.  The 
small amount of infants who needed extraordinary care and who had longer than average length-
of-stays and subsequently higher birthing charges affected overall averages.  The top 1 percent of 
infants have total birthing charges in the millions and stayed more than 200 days on average in 
the hospital.   
Infants who are considered extraordinary no doubt affected data conclusions on length of 
stay and average infant birthing charges substantially.  Therefore, a comparative analysis of 
means versus median average birthing charges add to a more accurate picture of infant outcomes 
are presented in this Table 5.11.  Here medians birthing charge averages are clearly far lower than 
means.  This points to extraordinary births increasing averages.  Average birthing charges are 
close to infants in the greater 90th percentile of charges, strongly indicating that exceptionally 
expensive infants strongly affect averages.  Likewise, infant LOS means are near infants in the 
90th percentile, also indicating that uncommon infant LOS strongly affects overall LOS averages. 
In Table 5.12, I present all Kentucky infants in 2013 born under Medicaid insurance in 
Kentucky’s largest regional hospitals. More than 6,000 infants were born under Medicaid 
insurance in 2013 and of them Passport and Well Care are the most commonly used providers.  
There is clear evidence of hospital selection and providership decisions based on infant health and 
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availability.  Passport is under used in at Central Kentucky’s University of Kentucky and Baptist 
Health Lexington hospitals.  This can be attributed to new expansion of Passport in 2013 into this 
region.  Also, it is clear in Table 5.12 that large Central Kentucky hospitals are utilized more than 
regional ones.  This can be explained by regional population and also hospital selection.   
To continue looking at the presence of hospital selection in the data, I look specifically at 
infants born in the recent and complete data year of 2013 in various Kentucky regions and out of 
county of residence.  These two additional measures will show indication of extraordinary births 
needing specific hospital care.  In Figure 5.9, the two most popular hospitals to deliver infants out 
of their home residence county are the University of Kentucky and Baptist Health Lexington 
hospitals.  More than 35 percent of infants delivered in 2013 at the University of Kentucky 
hospital were from out of county and more than 52 of the infants delivered at Baptist Health 
Lexington were from out of infant residence county.   
Infants who were born at hospitals out of their home residence county, were more likely 
to be less healthy in Table 5.13 compared to Table 5.14.  With higher rates of infant death and 
prematurity, infants also had substantially longer length-of-stay in hospital.  The University of 
Kentucky hospital had an average less of stay of about 9 days for within county births and more 
than 16 days for infants born from another Kentucky county.  The average LOS for the University 
of Kentucky hospital is substantially higher than state averages, also indicating specific hospital 
selection.   
Although Baptist Health Lexington delivered more than half of their infants from other 
counties, the incidences of negative health outcomes were substantially less for this hospital.  
Average LOS for Baptist Health Lexington in 2013 was about 4 days for in county infants, and 
4.5 days for out of county infants.  Although the incidence of normal newborn dropped slightly 
from 62 percent to 58 percent for out of county infants, rates of infant death and prematurity with 
problems increased only slightly compared to other hospitals who received less out of county 
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infant births and average birthing charges increased slightly.  This is indicative of hospital 
selection for certain predictive infant needs. 
Infants who were born in regional hospitals such as Owensboro Regional Hospital in the 
Western part of the state and King’s Daughter’s Ashland Hospital in the Eastern part of the state 
delivered 39 and 67 percent respectfully out of county births as seen in Figure 5.9.  These 
hospitals, located in less populous counties than the in Central Kentucky, no doubt cared for 
infants from various adjacent counties.  Infants born to these regional hospitals experienced near 
identical LOS for in and out of county births as well as near identical average birthing charges.  
Their infant health statuses were also nearly identical also indicating hospital selection based on 
certain predictive infant needs. 
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Table 5.1 
IP Data Descriptive Statistics 
  All Kentucky Counties 
Variables Description 2008-2010 2011 2012 2013
Total 
Birthing 
Charges Dollars per Birth $5,751.58 $6,554.75 $7,285.49 $8,218.12 
Length of 
Stay Number of Days 3.09 3.23 3.24 3.32 
 Out-of-
County Birth 
Birth Out of 
Residence County    23,185 
Payer-type Private Insurance 70,403 26,057 22,919 23,072 
 Medicaid 58,157 16,193 2,449 3,836 
 Passport MCO 19,063 5,905 7,100 4,962 
 Coventry Cares MCO N\A 902 5,238 6,220 
 Kentucky Spirit MCO N\A 1,084 6,211 2,314 
 Well Care MCO N\A 582 5,094 7,566 
 Humana MCO N\A N\A N\A 114 
 Medicare    123 40 52 67 
 Medicare Managed Care 80 6 7 8 
 Self-Pay 5,026 2,415 2,116 3,159 
      
Birth Health 
Status Normal Newborn 110,398 36,427 36,058 35,239 
 Infant Death 3,002 1,089 1,307 1,446 
 Extreme Immaturity 2,785 864 797 967 
 Prematurity with Problems 1,993 722 737 895 
 Prematurity with no Problems 7,344 2,344 2,307 2,398 
 Full Term Infant with Problems 4,316 1,584 1,718 2,037 
 Infant with other Problems 22,914 7,668 8,221 8,294 
 Not Coded 100 31 41 42 
      
Infant Race African-American 11,471 4,624 4,217 4,930 
 
American 
Indian/Alaskan Native 114 60 47 40 
 Asian 1,334 624 687 646 
 
Native 
Islander/Pacific 
Islander 20 43 27 51 
 White 128,825 44,365 45,272 44,423 
 Not Coded 0 1,013 936 1,228 
      
Sex Female 48.71% 48.77% 48.47% 48.29% 
Ethnicity Hispanic/Latino 3.10% 3.26% 3.14% 4.07% 
Observations  152,852 50,729 51,186 51,318 
* Data for table provided by KY CHFS IP Data 2008-2013 
**All Commercial Payer-types are combined to get private insurance estimates 
***Kentucky Spirit MCO stopped operation in the 3rd and 4th quarters of 2013 
***Humana MCO entered Region 3 in the 1st quarter of 2013 
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Table 5.2 
Kentucky IP Data Newborn Demographics 2008-2013 
Race Number of Births Percent 
White  262,885 86.00%
African-American 25,242 8.00%
Asian 3,291 1.16%
Native Islander/Pacific Islander 141 0.05%
American Indian/Alaskan Native 261 0.09%
Not Coded 14,265 4.70%
Total 306,085 100.00%
Sex     
Male  157,177 51.30%
Female 148,793 48.60%
Undeclared 115 0.10%
Total 306,085 100.00%
 * Data for table provided by KY CHFS IP Data 2008-2013 
**A complete list of infants by payer-type by year is presented in appendices A5.1 to A5.6 
***A complete list of infants by payer-type by current year dollars is presented in appendices A5.7 to A5.12
  
 
Table 5.3 
Kentucky Medicaid and Private Insurance Births 2008-2013
Year 
Total 
Kentucky  
Private 
Insurance 
Traditional 
Medicaid 
Passport 
MCO 
Coventry 
Cares 
MCO 
Kentucky 
Spirit 
MCO 
Well Care 
MCO 
Humana 
MCO 
Medicare 
Managed 
Care Self Pay 
2008 52,280 24,657 20,016 6,534 N/A N/A N/A N/A 36 1,037 
2009 51,385 23,265 19,892 6,577 N/A N/A N/A N/A 26 1,625 
2010 49,187 22,604 18,249 5,952 N/A N/A N/A N/A 18 2,364 
2011 50,729 26,057 16,193 5,905 902 1,084 582 N/A 6 2,415 
2012 51,186 22,971 2,449 7,100 5,238 6,211 5,094 N/A 7 2,116 
2013 51,318 23,139 3,836 4,962 6,220 2,314 7,566 114 8 3,159 
                      
Total 306,085 96,583 80,635 37,030 12,360 9,609 13,242 114 101 12,716 
*Data for table provided by KY CHFS IP Data 2008-2013 
** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO 
 
73 
 74 
 
Table 5.4 
Length-of-Stay Averages All Regions by Payer-Type 2008-2013 
Year Private 
Traditional 
Medicaid  
Medicaid Managed 
Care  
2008 2.98 3.04 3.38
2009 3.00 3.14 3.30
2010 3.06 3.32 3.15
2011 3.02 3.74 2.84
2012 2.87 3.60 3.43
2013 3.15 3.63 4.62
Overall average 3.01 3.41 3.45
Length of Stay Averages Region 3 by Payer-Type 2008-2013 
Year Private 
Traditional 
Medicaid  
Medicaid Managed 
Care  
2008 2.98 3.88 3.44
2009 3.12 2.70 3.36
2010 3.18 4.02 3.15
2011 3.09 4.53 2.75
2012 2.99 2.64 3.51
2013 3.15 5.34 3.74
Overall average 3.09 3.85 3.33
Length of Stay Averages Border Counties to Region 3 by Payer-Type 2008-2013 
Year Private 
Traditional 
Medicaid  
Medicaid Managed 
Care  
2008 2.95 2.85 3.02
2009 2.95 2.78 6.51
2010 2.89 2.92 2.46
2011 3.02 3.62 2.77
2012 2.77 4.53 3.40
2013 3.06 5.50 3.58
Overall average 2.94 3.70 3.62
*Data for table provided by KY CHFS IP Data 2008-2013 
** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO 
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Table 5.5A 
 Average Total Birthing Charges All Regions 2008-2013  
(Current Year Dollars) 
  All Counties Region 3 
Border Counties to 
Region 3 
Year Mean 
Medicaid 
Provider Mean 
Medicaid 
Provider Mean 
Medicaid 
Provider 
 2008 $5,579.00 P vs. TM $7,028.00 P $4,826.00 TM 
2009 $5,573.00 P vs. TM $6,406.00 P $4,945.00 TM 
2010 $6,121.00 P vs. TM $6,351.00 P $4,976.00 TM 
2011 $6,555.00 
P vs. 
CMCO $6,527.00 P $6,095.00 CMCO 
2012 $7,285.00 
P vs. 
CMCO $7,247.00 P $6,785.00 CMCO 
2013 $8,218.00 CMCO $8,921.00 CMCO $8,749.00 CMCO 
*P= Passport, TM= Traditional Medicaid, CMCO= Competitive Medicaid Managed Care 
*Data for table provided by KY CHFS IP Data 2008-2013 
** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO 
 
 
 
Table 5.5B 
Average Total Birthing Charges All Regions 2008-2013  
(2013 Constant Dollars) 
  All Counties Region 3 
Border Counties to 
Region 3 
Year Mean 
Medicaid 
Provider Mean 
Medicaid 
Provider Mean 
Medicaid 
Provider 
 2008 $6,036.46 P vs. TM $7,604.27 P $5,221.71 TM 
2009 $6,051.49 P vs. TM $6,956.01 P $5,369.57 TM 
2010 $6,539.28 P vs. TM $6,785.00 P $5,316.04 TM 
2011 $6,788.65 
P vs. 
CMCO $6,759.66 P $6,312.26 CMCO 
2012 $7,391.71 
P vs. 
CMCO $7,353.15 P $6,884.38 CMCO 
2013 $8,218.00 CMCO $8,921.00 CMCO $8,749.00 CMCO 
*P= Passport, TM= Traditional Medicaid, CMCO= Competitive Medicaid Managed Care 
*Data for table provided by KY CHFS IP Data 2008-2013 
** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO 
 
 
  
 
 
 *Data for table provided by KY CHFS IP Data 2008-2013 
  ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.  Medicaid MCO is grouped with all Medicaid MCO providers 
 ***In CPI adjusted 2013 dollars 
  
 
 
 
 
 
 
 
 
 
Private 
Insurance
Passport 
Medicaid 
MCO
Kentucky 
Spirit 
Medicaid 
MCO
Coventry 
Cares 
Medicaid 
MCO
WellCare of 
Kentucky 
Medicaid 
MCO
Overall 
Medicaid 
MCO
Traditional 
Medicaid 
Births 
Difference  
Medicaid 
MCO-
Traditional 
Medicaid
$5,616 $5,834 $4,645 $5,073 $4,973 $5,131 $9,190 -$4,059
Table 5.6
Average Medicaid Managed Care Birth Charges with Competition 2011 Compared to 2010 Charges
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 Table 5.7 
Kentucky Routine Discharge Status Averages 2008-2013 
Year Percentage Private Insurance 
Percentage Traditional 
Medicaid Percentage MCO Medicaid 
2008 0.9600 0.9610 0.9184
2009 0.9370 0.9610 0.9431
2010 0.9280 0.9620 0.9575
2011 0.9570 0.9650 0.8510
2012 0.9510 0.9620 0.7680
2013 0.9540 0.9586 0.9576
Overall 0.9478 0.9616 0.8993
  *Data for table provided by KY CHFS IP Data 2008-2013  
  ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.  Medicaid MCO is grouped with all Medicaid MCO providers 
 ***Calculations are number of infants with routine discharge/total number of infants born in that payer-type per year. 
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 Table 5.8A 
Average Kentucky Birth Charges by Payer-Type 2008-2013 (Current Year Dollars) 
Year 
Private 
Insurance
Traditional 
Medicaid 
Passport 
MCO 
Coventry 
Cares MCO 
Kentucky Spirit 
MCO 
Well Care 
MCO 
Humana 
MCO 
                
2008 $5,163.73 $5,194.27 $7,818.56 N/A N/A N/A N/A 
                
2009 $5,483.47 $5,420.96 $6,984.00 N/A N/A N/A N/A 
                
2010 $5,825.08 $6,803.10 $6,250.33 N/A N/A N/A N/A 
                
2011 $5,422.84 $8,873.99 $5,633.78 $4,899.43 $4,486.07 $4,802.46   
                
2012 $5,771.08 $9,371.06 $7,345.67 $8,802.84 $8,064.51 $7,855.55 N/A 
                
2013 $7,302.44 $7,667.79 $10,097.08 $9,571.87 $17,527.87 $9,121.78 $3,107.76
Overall 
Averages $5,251.63 $7,221.86 $7,354.90 $7,758.05 $10,026.15 $7,259.93 $3,107.76
2013 Competitive Medicaid MCO Average $9,885.27 
  *Data for table provided by KY CHFS IP Data 2008-2013 
   ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.  Medicaid MCO is grouped with all Medicaid MCO  
  providers.  2013 Competitive Medicaid MCO average includes Passport. 
   ***In CPI adjusted 2013 dollars  
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 Table 5.8B 
Average Kentucky Birth Charges by Payer-Type 2008-2013 (2013 Constant Dollars) 
Year 
Private 
Insurance
Traditional 
Medicaid 
Passport 
MCO 
Coventry 
Cares MCO 
Kentucky Spirit 
MCO 
Well Care 
MCO 
Humana 
MCO 
                
2008 $5,587.14 $5,620.27 $8,459.34 N/A N/A N/A N/A 
                
2009 $5,954.28 $5,886.40 $7,583.64 N/A N/A N/A N/A 
                
2010 $6,223.14 $7,267.99 $6,677.45 N/A N/A N/A N/A 
                
2011 $5,616.14 $9,190.31 $5,834.60 $5,074.07 $4,645.98 $4,973.64   
                
2012 $5,855.61 $9,518.47 $7,453.27 $8,931.78 $8,182.64 $7,970.61 N/A 
                
2013 $7,302.44 $7,667.79 $10,097.08 $9,571.87 $17,527.87 $9,121.78 $3,107.76
Overall 
Averages $6,089.98 $7,525.21 $7,684.23 $7,859.24 $10,118.83 $7,355.34 $3,107.76
2011 Competitive Medicaid Average $5,132.07 
2013 Competitive Medicaid MCO Average $9,885.27 
  *Data for table provided by KY CHFS IP Data 2008-2013 
   ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.  Medicaid MCO is grouped with all Medicaid MCO  
  providers.  2013 Competitive Medicaid MCO average includes Passport. 
  ***In CPI adjusted 2013 dollars 
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Table 5.9 
Average Kentucky Birth Charges by Payer-Type 2008-2013 Region 3 (2013 Constant Dollars) 
Year 
Private 
Insurance 
Traditional 
Medicaid 
Passport 
MCO 
Coventry 
Cares MCO 
Kentucky 
Spirit 
MCO 
Well Care 
MCO 
Humana 
MCO 
                
2008 $6,840.44 $12,466.43 $8,391.04 N/A N/A N/A N/A 
                
2009 $8,211.24 $4,530.37 $7,529.63 N/A N/A N/A N/A 
                
2010 $7,900.05 $10,237.33 $6,684.18 N/A N/A N/A N/A 
                
2011 $7,583.96 $13,175.33 $5,948.39 $2,852.10 $3,690.52 $3,286.36 N/A 
                
2012 $8,115.25 $4,345.37 $7,530.62 $3,796.62 $6,905.84 $12,082.60 N/A 
                
2013 $8,095.96 $16,137.27 $10,198.11 $16,215.52 $9,648.45 $13,658.77 $3,109.88
Overall Average $7,791.15 $10,148.68 $7,713.66 $7,621.41 $6.748.27 $9,675.91 $3,109.88
Medicaid MCO Average $6,788.71 
 *Data for table provided by KY CHFS IP Data 2008-2013 
  ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.  Medicaid MCO is grouped with all Medicaid MCO providers 
 ***In CPI adjusted 2013 dollars 
 
 
 
 
80 
  
 
 Table 5.10 
Average Kentucky Birth Charges by Payer-Type 2008-2013  
Border Counties to Region 3 (2013 Constant Dollars) 
Year 
Private 
Insurance 
Traditional 
Medicaid 
Passport 
MCO 
Coventry 
Cares 
MCO 
Kentucky 
Spirit MCO 
Well Care 
MCO 
Humana 
MCO 
                
2008 $5,156.24 $4,771.14 $6,799.30         
                
2009 $6,046.93 $4,806.46 $12,910.86 N/A N/A N/A N/A 
                
2010 $6,305.27 $5,698.79 N/A N/A N/A N/A N/A 
                
2011 $6,971.74 $7,515.98 $2,533.32 $7,191.93 $3,023.51 $6,656.70 N/A 
                
2012 $6,117.66 $8,566.42 $3,135.59 $9,736.65 $7,868.48 $9,357.13 N/A 
                
2013 $8,191.30 $16,316.86 $2,907.61 $9,150.39 $12,690.30 $9,983.43 N/A 
Overall Average $6,464.86 $7,945.94 $5,657.34 $8,692.99 $7,860.76 $8,665.75 N/A 
Competitive Medicaid MCO Average $8,406.50   
 *Data for table provided by KY CHFS IP Data 2008-2013 
  ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.  Medicaid MCO is grouped with all Medicaid MCO providers 
 ***In CPI adjusted 2013 dollars 
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Table 5.11 
Total Infant Birthing Charges 2011-2013 Mean vs. Median 
(2013 Constant Dollars) 
Percentiles 2011 2012 2013 
Mean  $                 6,788.65   $                 7,391.71   $                 8,218.12  
25%  $                 2,027.03   $                 2,100.73   $                 2,215.25  
Median 
50%  $                 2,674.75   $                 2,502.88   $                 3,046.40  
90%  $                 6,261.51   $                 6,639.04   $                 7,506.29  
95%  $                17,998.29  $               19,522.83   $               24,047.97  
99%  $           2,250,901.35  $           3,089,456.83  $           2,517,200.00 
        
Total Infant Length-of-Stay 2011-2013 Mean vs. Median 
Percentiles 2011 2012 2013 
Mean 3.23 3.24 3.32 
25% 2 2 2 
Median 
50% 2 2 2 
90% 4 4 4 
95% 7 7 7 
99% 237 246 246 
 *Data for table provided by KY CHFS IP Data 2008-2013 
 **In CPI adjusted 2013 dollars 
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Table 5.12 
Kentucky Medicaid Infants Born to Regional Hospitals 2013
 
Regional Hospital
Traditional 
Medicaid
Passport 
Medicaid
Coventry Cares 
Medicaid
Well Care 
Medicaid
Kentucky Spirit 
Medicaid
Humana 
Medicaid Total
Central
University of Kentucky 217 0 351 403 189 0 1160
Baptist Health Lexington 66 4 451 530 142 0 1193
University of Louisville 223 729 111 64 14 0 1141
Norton Suburban Hospital 21 969 66 112 2 39 1209
Western 0
Owensboro Regional Hospital 90 1 279 322 87 0 779
Eastern 0
King's Daughter's Ashland 
Hospital 105 0 7 461 105 0 678
Total  722 1703 1265 1892 539 39 6160
Medicaid Managed Care
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Table 5.13 
Kentucky Infant Health Characteristics by Regional Hospital 2013 
 
 
 
Table 5.14 
Kentucky Infant Out of County Health Characteristics by Regional Hospital 2013 
 
*Data for tables provided by KY CHFS IP Data 2008-2013 
 
Regional Hospital
Number of 
Infants
Length‐of‐
Stay
Average 
Birthing 
Charge
Normal 
Newborn
Infant 
Death
Extreme 
Immaturity
Prematurity 
with 
Problems
Prematurity 
with No 
Problems
Full Term 
Neonate with 
Problems
Neonate 
Other 
Problems
Central
University of Kentucky 1830 9.09 $39,596.66 47.00% 1.90% 9.07% 5.19% 6.90% 5.90% 23.80%
Baptist Health Lexington 3692 4.02 $12,243.93 62.80% 0.80% 3.35% 2.70% 7.09% 3.00% 2.00%
University of Louisville 1565 5.61 $20,670.71 69.00% 2.49% 4.99% 2.36% 4.60% 4.50% 11.88%
Norton Suburban Hospital 5182 3.96 $10,627.33 65.60% 0.55% 3.40% 1.17% 3.40% 6.40% 19.29%
Western
Owensboro Regional Hospital 1835 3.24 $6,426.46 79.90% 1.30% 0.80% 2.39% 1.80% 5.50% 8.00%
Eastern
King's Daughter's Ashland Hospital 1170 3.54 $6,084.53 53.70% 1.02% 1.70% 3.60% 7.40% 6.80% 25.70%
Regional Hospital
Number of 
Infants LOS
Average 
Birthing 
Charge
Normal 
Newborn
Infant 
Death
Extreme 
Immaturity
Prematurity 
with 
Problems
Prematurity 
with No 
Problems
Full Term 
Neonate with 
Problems
Neonate 
Other 
Problems
Central
University of Kentucky 648 16.40 $80,478.40 30.70% 3.80% 17.60% 12.19% 10.60% 7.70% 16.97%
Baptist Health Lexington 1,948 4.54 $14,764.76 58.98% 1.12% 4.46% 3.50% 7.60% 2.77% 2.13%
University of Louisville 187 12.10 $54,642.85 45.45% 8.02% 17.64% 4.80% 9.60% 4.80% 21.30%
Norton Suburban Hospital 1,331 3.51 $8,564.37 64.90% 0.52% 3.38% 0.75% 3.60% 6.90% 19.83%
Western
Owensboro Regional Hospital 622 3.04 $6,024.32 80.30% 1.60% 0.80% 2.40% 1.80% 5.50% 0.08%
Eastern
King's Daughter's Ashland Hospital 784 3.43 $5,872.54 56.00% 0.89% 1.80% 3.30% 7.10% 5.90% 25.00%
  
 
 
 
Figure 5.1 
Average Kentucky Birth LOS 2008-2013 
 
      *Data for table provided by KY CHFS IP Data 2008-2013 
      **Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO, and Commercial Indemnity.   
  Medicaid MCO is grouped with all Medicaid MCO providers 
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Figure 5.2 
Average Kentucky Birth LOS with Medicaid Managed Care 2011 
 . 
     *Data for table provided by KY CHFS IP Data 2008-2013 
  **Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO, and Commercial Indemnity.   
 Medicaid MCO is grouped with all Medicaid MCO providers. 
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Figure 5.3 
Kentucky Normal Newborn Delivery Birth Status 2008-2013 
 
 
 
 
  *Data for table provided by KY CHFS IP Data 2008-2013  
         ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.   
  Medicaid MCO is grouped with all Medicaid MCO providers 
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Figure 5.4 
Kentucky Infant Death Birth Status 2008-2013 
 
 
 
       
  *Data for table provided by KY CHFS IP Data 2008-2013  
         ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.   
  Medicaid MCO is grouped with all Medicaid MCO providers 
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Figure 5.5 
Kentucky Extreme Immaturity Infant Birth Status 2008-2013 
 
 
   
  *Data for table provided by KY CHFS IP Data 2008-2013  
         ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.   
  Medicaid MCO is grouped with all Medicaid MCO providers 
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Figure 5.6 
Kentucky Prematurity with Problems Infant Birth Status 2008-2013 
 
   
  *Data for table provided by KY CHFS IP Data 2008-2013  
         ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.   
  Medicaid MCO is grouped with all Medicaid MCO providers 
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Figure 5.7 
Kentucky Full Term Infant with Problems Birth Status 2008-2013 
 
 
 
  *Data for table provided by KY CHFS IP Data 2008-2013  
         ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.   
  Medicaid MCO is grouped with all Medicaid MCO providers 
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Figure 5.8 
Kentucky Infant with Other Problems Birth Status 2008-2013 
 
 
   
 *Data for table provided by KY CHFS IP Data 2008-2013  
  ** Private Insurance is grouped as Commercial Mix, Commercial HMO, and Commercial PPO.    
 Medicaid MCO is grouped with all Medicaid MCO providers 
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Figure 5.9 
Kentucky Infant Length-of-Stay by Regional Hospital 2013 
 
 
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Chapter 6:  Empirical Results 
  
 I first estimate equation 4.1 and 4.2 by looking at all Kentucky counties with the use of 
the full IP dataset.  I then estimate the same models focusing in counties in Region 3 and counties 
that border Region 3.  In Region 3, I include counties isolated in Region 3 and their sole 
utilization of Passport Medicaid Managed Care for years prior to 2011 and the presence of 
competitive providers after in 2013.  In the Border Counties to Region 3, I include counties that 
border Region 3 that also operated in a competitive Medicaid market in 2011 in an effort to 
obtain any geographic insurance competition mobility and spillover effects.  Furthermore, I then 
divide discharge status into quarterly measurements to obtain a thorough analysis of provider pre 
and post market entrance. 
Here I present fixed effects regression results looking at the initial impact of the 2011 
policy change to see what additional infant health outcomes are associated with both dramatic 
reductions and increases in LOS and varying outcomes with regard to discharge status.  To do 
this, I estimate three specifications, one with only payer-type information, one in which infant 
health birth status is added and, finally, one in which I include all of the above plus infant 
demographic characteristics.   
I find evidence that state policy Medicaid changes impact total infant birthing charges 
significantly and in each of the estimates.  This research points to Medicaid Managed Care 
competition dramatically influencing total average birthing charges and indicating that it may 
play an important role in altering infant health birth statuses.  Although Managed Care appears to 
initially improve infant health birth status, the years following the policy change show that infants 
then have varying health outcomes.  I also find surprising evidence that dramatic cost savings of 
Managed Care has significant increases in subsequent years, perhaps indicating that there was 
undercharging of birthing costs by Managed Care providers in an effort to present a “false” 
savings to the state.  Charges rose so high in the years after the policy change that Medicaid 
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Managed Care birthing charges nearly doubled their averages from $5,132.07 prior to the policy 
change as displayed in previous Table 6.5B, to $9,832.32 after the policy change. 
I preformed two-way fixed effects regression utilizing panel data using comparative 
variables such as normal newborn birth, infants born under private insurance, and male infants of 
white race.  I focus my discussion on specification 3 in each of regressions as it encompasses 
payer-type, infant health birth status, and infant demographics.  I also produce comparative 
regressions utilizing LOS as the dependent variable.60  Additionally, I ran the log of the 
dependent variable to get percentage changes in an effort to see the impact of each payer-type on 
infant health birth status and charges.  I eliminated infants who received greater than 10 
procedures at birth and infant length of stay as they were collinear.  I also ran robust regressions 
to control for heteroscedasticity.   
6.1:  Results:  All Kentucky Counties  
The state of Kentucky provides a crucial snapshot of the nation’s move from Traditional 
Medicaid to Managed Care.  Consistent data from years 2008-2011 show accurate birthing charge 
averages by payer-types and birth status.  Sharp changes in birthing charges as well as varying 
health outcomes are then seen in the aftermath of the 2011 policy change.  In table 6.1, I display 
statewide outcomes for all Kentucky counties from the years 2008 to 2010, the years prior to the 
policy change.  Due to the large dataset, I found many of my independent variables to be 
significant.  Infants who were less healthy, true to what would be expected, had higher birthing 
charges.  When looking at specific payer-types, in all Kentucky counties, and the years prior to 
the policy change, Medicaid and Passport were highly significant, with Passport having higher 
birthing charges than private insurance.   I also found Passport to be more expensive than 
Medicaid and significant at the 1 percent level several of the specifications. 
                                                            
60 See Appendices A6.1 to A6.12 for detailed LOS dependent variable regression outcomes for all regions. 
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My results showed that after the policy change in 2011, shown in Table 6.2, Traditional 
Medicaid continued to be highly significant, signaling the focus of this study on public 
insurance’s move to Managed Care in Kentucky, and providing evidence for a legitimate case 
study to look further at the possible resulting infant health outcomes.  Medicaid continued to have 
higher charges than private insurance while Passport’s total charges dropped from previous years.  
Medicaid Managed Care showed mixed results throughout the state, with Passport and Kentucky 
Spirit being less expensive than private insurance and substantially less expensive than 
Traditional Medicaid.   
Regression results shown in Table 6.3 for 2012, show that charges rose sharply for 
Medicaid Managed Care providers except Passport.  Interestingly, Passport remained the least 
expensive payer-type but was not significant.  In 2013, and displayed in Table 6.4, I found nearly 
all Medicaid Managed Care payer-types were significant in specification 3, including Passport, 
and at the 1 percent level.  Average charges rose significantly and to their all-time high for 
Passport and other Medicaid Managed Care providers, except the newest to enter the market, 
Humana, whose average infant birth charges were the least expensive of all payer-types and 
nearly $1,900 less than private insurance averages.   
In the different specifications prior the policy change, Traditional Medicaid actually rose 
year after year in the descriptive data statistics between years 2008-2011 and fell in 2012 and 
2013 in the fixed effects regression with both health birth status and demographics in 
specification 3.  In 2011, and in specification 3 inclusive of health birth status, Passport was less 
expensive than private insurance by about $500 on average.  I find infants born under Medicaid 
Managed Care providers continued to have greater charges than privately insured infants in 2012 
and 2013 for all specifications.  This represents nearly opposite results to outcomes prior to the 
policy change and signals the market moving from Traditional Medicaid being more expensive 
than Managed Care before the policy change; Traditional Medicaid was less expensive after the 
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policy changes, even in a competitive Managed Care environment.  These outcomes follow trends 
in Chapter 5’s Table 5.8A and Table 5.8B. 
6.2:  Results:  Region 3 
 I additionally perform the same estimation equations 4.1 and 4.2 to look specifically at 
Region 3’s counties for years 2008-2013 to see if these counties saw any geographic policy 
effects.  I display initial outcomes in Table 6.5 for years 2008 to 2010.  I focus on specification 3, 
as it includeds infant health birth status and demographics as well as payer-type data.  Here 
Passport and Traditional Medicaid are significant payer-types at the 1 percent level.  Also 
influencing total charges was unhealthy infants.  Infants who were born extremely immature or 
with problems were hightly significant, and nearly all at the 1 percent level.   
I find that in Table 6.6, overall total charges dropped in 2011 for Passport in Region 3.  
While this drop in Passport average charges in specification 3 was also seen statewide in 2011, 
the state witnessed even more dramatic drop in Medicaid MCO newborn charges in 2011’s 
Region 3 for Coventry Cares,.61  In 2011’s Region 3, Traditional Medicaid was much more 
expensive than other payer-types and more than $4,800 more than private insurance.  This 
average charge was nearly double the statewide specification 3 averages of about $2,180 for 
Traditional Medicaid births.  
Results showed the trend in Region 3 to have higher Traditional Medicaid average 
charges in all years except 2012 as presented in Table 6.7, with charges substantially higher in 
2011 and 2013 and both significant at the 1 percent level.  Medicaid Managed Care infants on 
average were far less expensive, except for 2013 in Table 6.8 when they hit all-time highs.  Prior 
to the policy change, Passport and Traditional Medicaid were the only significant payer-types in 
the regressions and were more expensive than private insurance.  In 2012, Traditional Medicaid 
                                                            
61 To see percentage charge changes by payer-type, see Appendices A6.13 to A6.16 for log total charge 
regressions. 
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charges fell significantly compared to private insurance and was less expensive than Passport.  
Interestingly, in 2012 no payer-type was significant.   
In 2013, Traditional Medicaid and Passport rose to all-time highs.  Additionally, Passport 
was nearly three times more expensive than private insurance in 2013 and before the policy 
changes in 2008-2010.   In 2013, all payer-types average infant birthing charges increased, and 
several were significant at the one percent level compared to private insurance.  Traditional 
Medicaid had the highest average birthing charges of all payer-types in 2013 compared to private 
insurance, while Well Care and Coventry Cares had the highest Medicaid MCO average birthing 
charges.  This is a sharp difference from their lowest averages in 2011.  Humana Medicaid 
Managed Care was the least expensive provider in 2013, and again can potentially be attributed to 
their new entrance to the market.  These outcomes follow results presented in the descriptive 
Table 5.9 in Chapter 5.   
6.3:  Results:  Border Counties 
The border counties to Region 3 presented a unique opportunity to assess the cross border 
implications of competitive healthcare.  Data allowed for isolation of these counties that share 
direct borders with Region 3 to see if in 2011 and 2012, the two years prior to the policy change 
of competitive Medicaid Managed Care in Region 3 in 2013, birthing charges in these close 
geographic counties reflected significantly lower charges than in previous years on Traditional 
Medicaid.  If they did, these border counties may have encouraged Passport in Region 3 to reduce 
their birthing charges in an effort to stay competitive.  Critical additional analysis of infant health 
outcomes as a result will also be assessed as well as birthing charges in the years following the 
policy change. 
Findings reveal that in the all-inclusive specification 3, in the border counties to Region 3 
prior to the 2011 policy change in Table 6.9, no payer-type was significant in the regression, but 
Traditional Medicaid average birthing charges were low.  As I show in Table 6.10, in 2011, no 
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payer-types were significant in the fixed effects regression in this policy change year.  
Conceptually, this leads to a greater impact of Medicaid Managed Care in the other state counties 
in 2011, and that these 90 other counties were significantly more populous than the 14 counties 
presented in this analysis, therefore having more of an impact overall.  However, because 
Medicaid Managed Care providers went statewide except for Region 3 in 2011, the outcomes 
show that additional providers were beginning to be utilized in these border counties to Region 3 
due to their contiguous geographic location.  As a result, in 2011’s border counties to Region 3 
and in specification 3, Passport was substantially less expensive.  
However, in the following years after the policy change, additional Medicaid Managed 
Care providers had dramatic increases in average birthing charges and they begin to become 
significant in the regressions.  We can see in table 6.11 for the border counties to Region 3 in 
2012, Coventry Cares, Well Care, and Kentucky Spirit had average charges more expensive than 
private insurance births by about $3,000, but only Well Care’s averages were significant at the 10 
percent level.  However, I find in table 6.12, in 2013 in an all-competitive statewide environment, 
nearly all payer-types were significant for the first time in the study, and with all-time high 
average birth charges in these border counties, a finding similar to statewide and Region 3 
outcomes.   
When looking specifically at specifications 3, I find varying outcomes for these border 
counties to Region 3.  Prior to the 2011 policy change, I find that Traditional Medicaid infants are 
on average less expensive than privately insured infants, and Passport infants are more.  In 2011, 
Well Care becomes the most expensive payer-type compared to private insurance.  Also, 
Medicaid Managed Care infants vary from being more or less expensive than privately insured 
newborns.  While infants born directly in Region 3 under Passport in 2011 were slightly more 
expensive than private insurance, those born in these border counties were slightly less expensive 
than private insurance.  The 2013 outcomes for the border counties do, however, follow the 
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patterns from all other regions and match descriptive outcomes in Table 5.10 in Chapter 5, and 
that results show record high birthing charge averages for infants in 2013 for most payer-types. 
6.4:  Results:  Difference-in-Difference-in-Difference 
In Table 6.13, I display the DDD estimation with total charges as my dependent variable.  
Here, I look at all payer-types between 2008 and 2011.  When looking directly at Medicaid 
Managed Care providers in 2011 and Region 3, the estimation shows that while not significant, 
average birthing charges are less than other payer-types.  This also follows other previous 
analyses.   
Of all the payer-types, Traditional Medicaid is highly significant and increased 
substantially for all Kentucky regions in the year of the policy change.  This follows both 
descriptive and regression outcomes.  However, for Region 3, Traditional Medicaid increases but 
by less than the state as a whole.  This statistical test provides an important finding in that 
Traditional versus competitive Managed Care Medicaid appears to have very different infant birth 
charges outcomes and Managed Care is even more reactive in a competitive environment. 
This estimation also clearly shows that Medicaid Managed Care payer-types like 
Coventry Cares, Well Care, and Kentucky Spirit all had much less average total birthing charges 
in Region 3 than all other payer-types of interest.  Previously, the descriptive data outcomes 
revealed that average birthing costs in Region 3 were much less expensive for new competitive 
Medicaid Managed Care payer-types and DDD reinforces those outcomes.  Since new Managed 
Care average birthing charges are low, it is interesting to look directly at the interaction of 
Passport in both 2011 and in Region 3.  Here, Passport is lower than private insurance, but more 
expensive than the new Managed Care providers. 
6.5:  Results:  Interactions 
To look further at the impact of payer-types on average infant birthing charges with 
regard to infant health birth status, I perform interaction regressions of total charges and payer-
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types in Table 6.14 through 6.17 for statewide outcomes.  In Table 6.14, and for years 2008-2010 
prior to the policy change, I find similar outcomes in that infants who are less healthy at birth 
have greater birthing average charges.  When looking at payer-type and health birth status 
interactions, in the years leading up to the policy change, infants who died under Traditional 
Medicaid were much less expensive than those who died under the Passport Medicaid MCO.  On 
average, these infant charges were about $13,500 less than private insurance, while under 
Managed Care their charges were about $16,000 more than privately insured infants.  As a whole, 
infants who were less healthy were far less expensive under Traditional Medicaid than Passport’s 
Medicaid Managed Care.  In the years prior to the policy change statewide, Traditional Medicaid 
increased on average with a less healthy infant for only extreme immaturity and prematurity with 
problem infants.   
In 2011, interactions displayed in Table 6.15, and 2013 interactions displayed in Table 
6.17, a majority of all payer-types had less expensive charges if the infants died compared to 
privately insured infants.  This is very different than the interaction outcomes in Table 6.16 for 
2012, where Traditional Medicaid and Passport had increased average birthing charges for infant 
death and Medicaid Managed Care providers had substantially less average birthing charges for 
the same outcome.   
In 2011, Traditional and Managed Care Medicaid infants who were less healthy were on 
average less expensive than those born under Passport Medicaid Managed Care.  On average, 
new Medicaid Managed Care organizations like Coventry Cares, Well Care, and Kentucky Spirit 
had infants that were substantially less expensive than Passport for unhealthy infants.  However, 
for infant death, all payer-types were less expensive than private insurance. In 2011, Medicaid 
Managed Care infants who were unhealthy at birth were twice as likely to have less average 
charges for their outcomes compared to private insurance.  Kentucky Spirit had the lowest 
average birthing charges for unhealthy newborns.  Traditional Medicaid infants were on average 
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less expensive than private insurance when I take into account health birth status for years 2012 
and 2013, while 2011 had varying results compared to private insurance.   
In 2012 and 2013, Medicaid Managed Care health charges continued to rise over private 
and Traditional Medicaid for less healthy infants.   However, infants who died continued to be 
less expensive than privately insured in 2012 for Medicaid Managed Care providers, although 
other less healthy infants were more expensive on average.  In 2012, averages for outcomes like 
extreme immaturity and prematurity with problems for Medicaid Managed Care topped out with 
average charges of $28,440 and $25,010 greater than privately insured infants with a similar 
health birth status respectively.  In 2013, these charges continued to rise over privately insured 
infants.  For extreme immaturity, one Managed Care provider was more than $67,000 more 
expensive than privately insured infants of the same birth status. 
These interactions provide critical information with regard to identifying payer-type 
charges with infant health outcomes.  While less healthy infants cost more, these interactions also 
expose real differences in birthing charges by payer-type.  For the first time since both Kentucky 
Managed Care policy changes, policy makers can identify payer-type specific differences in 
birthing charges and make educated policy decisions. 
6.6:  Results:  Hospital Analysis 
In looking at results with hospital fixed effects for the most recent year of 2013 in Table 
6.18, all Medicaid Managed Care providers except the new provider Humana are still highly 
significant.  Additionally, hospital fixed effects show that both Passport and Well Care Managed 
Care providers have infants who have slightly more average birth charges than 2013’s Table 6.4 
looking at results with county fixed effects. 
6.7:  Results:  Regional Hospital Sub-Analysis 
Kentucky could have infant outcomes differences by region.  The Eastern part of the state 
is known to lower than average health rankings and therefore a look at regional infant birth 
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outcomes is important to the state.62 A look at the region’s largest hospitals shows if differentials 
exists in this hospital sub-analysis.  Two of the state’s largest public university hospitals, 
University of Kentucky and University of Louisville represent the Central Kentucky region along 
with three private hospitals, Baptist Health Lexington, Saint Joseph East Lexington, and Norton 
Suburban Hospital.  While the Western part of the state is represented by Owensboro Regional 
Hospital and the Eastern part by King’s Daughter’s Ashland Hospital.   
As seen in the descriptive statistic outcomes in Table 5.13, large regional hospitals 
receive a substantial amount of out-of-county births and those births have higher rates of negative 
birth outcomes including infant death and prematurity.  As displayed in Table 6.19, infants born 
to public state university hospitals have higher than average infant birthing charges and were 
highly significant.  Subsequently, infants born to regional hospitals in the Western and Eastern 
part of the state had substantially less average charges and were not significant.  These results 
emphasized previous statistical outcomes in the descriptive statistics for regional hospitals in 
Tables 5.12 and 5.13 in chapter 5. 
The University of Kentucky hospital has an average birthing charge of nearly $30,000 
more than other hospitals in the state, no doubt due to the large number of out of county and 
extraordinary births the hospitals cares for.  Likewise, Baptist Health Lexington, has average 
birthing charges nearly $8,500 more than other state hospitals, also presumably due to the large 
amount of out of county and extraordinary births displayed in Table 5.13. 
6.8:  Results:  Address Selection:  Out-of-County Hospital Births 
 To look deeper into the statistical outcomes of out of residence births seen characterized 
as out of county, in Table 6.20 below, I display regression results with county fixed effects and an 
additional dummy variables for infants born away from their county of residence.  In 
                                                            
62 See more information on Annual Kentucky County Health Rankings in “Kentucky Health News” 2016.   
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specification 3, including infant health status and demographics, infants born out of their county 
of residence were nearly $4,000 more on average and highly significant at the 1 percent level.  
These infants, as characterized in chapter 5 and in the hospital sub-analysis above, are best 
explained by the high incidence of extraordinary births needing specific hospital care offered in 
Lexington’s University of Kentucky and Baptist Health Lexington hospitals.   
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Table 6.1:  All Kentucky Counties 2008-2010 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type       
Traditional Medicaid  681.1*** 186.2 163.1 
 (195.5) (176.8) (178.9) 
Passport Medicaid Managed Care 990.7*** 917.4*** 865.3*** 
 (304.3) (275.1) (279.4) 
Medicare   -1,959 -1,425 -1,446 
 (2,841) (2,568) (2,568) 
Medicare Managed Care -2,518 -868.4 -897.9 
 (3,552) (3,211) (3,211) 
Self Pay -2,145*** -1,460*** -1,486*** 
 (465.2) (420.6) (425.0) 
Health Birth Status    
Infant Death __ 17,847*** 17,816*** 
  (527.8) (528.0) 
Extreme Immaturity __ 90,732*** 90,712*** 
  (547.0) (547.2) 
Prematurity with Problems __ 47,250*** 47,237*** 
  (642.9) (642.9) 
Prematurity with no Problems __ 7,748*** 7,742*** 
  (342.8) (342.9) 
Full Term infant with Problems __ 14,705*** 14,689*** 
  (442.0) (442.1) 
Infant with other Problems __ 1,039*** 1,020*** 
  (207.3) (207.4) 
    
Demographic Characteristics N N Y 
    
Observations 152,852 152,852 152,852 
R-squared 0.000 0.183 0.183 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.2:  All Kentucky Counties 2011 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Medicaid  3,320*** 2,222*** 2,271*** 
 (335.6) (295.5) (299.7) 
Passport Medicaid Managed Care -1.201** -600.2 -508.6 
 (500.6) (440.5) (446.7) 
Coventry Cares Medicaid Managed Care -326.8 225.3 264.0 
 (1,033) (909.1) (909.8) 
Well Care Medicaid Managed Care 82.22 763.5 802.5 
 (1,269) (1,117) (1,117) 
Kentucky Spirit Medicaid Managed Care -188.7 -208.6 -160.9 
 (945.4) (831.8) (833.3) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   -2,371 -852.4 -851.3 
 (4,761) (4,188) (4,188) 
Medicare Managed Care -1,844 -852.4 812.7 
 (12,266) (4,188) (10,790) 
Self Pay -2,701*** -1.832*** -1,783*** 
 (674.0) (593.1) (595.2) 
Infant Health Birth Status    
Infant Death __ 15,519*** 15,187*** 
  (815.6) (815.9) 
Extreme Immaturity __ 99,004*** 98,972*** 
  (911.9) (912.1) 
Prematurity with Problems __ 48,021*** 48,031*** 
  (994.5) (994.8) 
Prematurity with no Problems __ 8,736*** 8,744*** 
  (564.0) (564.1) 
Full Term infant with Problems __ 19,455*** 19,421*** 
  (680.0) (680.4) 
Infant with other Problems __ 1,005*** 998.8*** 
  (333.5) (333.7) 
Demographics N N Y 
    
Observations 50,726 50,726 50,726 
R-squared 0.003 0.229 0.229 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
 
 107 
 
Table 6.3:  All Kentucky Counties 2012 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type       
Medicaid  2,734*** 1,560** 1,472* 
 (855.5) (772.6) (775.7) 
Passport Medicaid Managed Care 315.8 -41.59 -209.0 
 (602.9) (544.3) (551.5) 
Coventry Cares Medicaid Managed Care 2,546*** 1,463*** 1,410** 
 (608.9) (549.8) (552.0) 
Well Care Medicaid Managed Care 1,972*** 1,220** 1,164** 
 (603.1) (544.7) (547.4) 
Kentucky Spirit Medicaid Managed Care 1,899*** 1,111** 1,056** 
 (564.4) (509.7) (514.0) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   -999.4 100.5 79.21 
 (5,135) (4,635) (4,635) 
Medicare Managed Care -2,886 -274.4 -411.5 
 (13,997) (12.635) (12,634) 
Self Pay -1,662* -1,584** -1,640** 
 (856.2) (773.3) (776.0) 
Infant Health Birth Status    
Infant Death __ 16,780*** 16,717*** 
  (943.1) (943.4) 
Extreme Immaturity __ 118,298*** 118,193*** 
  (1,196) (1,197) 
Prematurity with Problems __ 44,669*** 44,619*** 
  (1,242) (1,242) 
Prematurity with no Problems __ 10,026*** 9,987*** 
  (718.1) (718.3) 
Full Term infant with Problems __ 19,144*** 19,116*** 
  (826.4) (826.8) 
Infant with other Problems __ 1,003** 951.7** 
  (410.2) (410.7) 
Demographics N N Y 
    
Observations 51,186 51,186 51,186 
R-squared 0.001 0.186 0.186 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.4:  All Kentucky Counties 2013 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type       
Traditional Medicaid  1,606** -427.1 -308.9 
 (642.8) (548.9) (552.0) 
Passport Medicaid Managed Care 1,980*** 1,596*** 1,694*** 
 (615.2) (525.0) (532.5) 
Coventry Cares Medicaid Managed Care 2,918*** 2,070*** 2,185*** 
 (520.1) (443.9) (447.2) 
Well Care Medicaid Managed Care 2,258*** 1,635*** 1,743*** 
 (486.3) (415.0) (418.3) 
Kentucky Spirit Medicaid Managed Care 3,267*** 2,312*** 2,487*** 
 (778.7) (664.4) (668.3) 
Humana Medicaid Managed Care -5,129 -1,937 -1,851 
 (3,278) (2,796) (2,798) 
Medicare   354.8 1,435 1,596 
 (4,263) (3,636) (3,637) 
Medicare Managed Care -2,181 -613.1 -667.9 
 (12,303) (10,495) (10,495) 
Self Pay -2,281*** -1,191** -1,090 
 (669.6) (571.8) (574.9) 
Health Birth Status    
Infant Death __ 10,067*** 10,028*** 
  (801.0) (801.4) 
Extreme Immaturity __ 123,889*** 123,797*** 
  (968.6) (969.1) 
Prematurity with Problems __ 49,683*** 49,602*** 
  (1,007) (1,007) 
Prematurity with no Problems __ 10,232*** 10,193*** 
  (627.9) (628.1) 
Full Term infant with Problems __ 18,939*** 18,884*** 
  (678.6) (678.9) 
Infant with other Problems __ 1,233*** 1,200*** 
  (364.5) (364.7) 
    
Demographics N N Y 
    
Observations 51,318 51,318 51,318 
R-squared 0.002 0.274 0.274 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.5:  Region 3 Counties 2008-2010 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Traditional Medicaid 2,237 3,273*** 3,527*** 
 (1,428) (1,234) (1,256) 
Passport Medicaid Managed Care 904.9*** 846.6*** 806.1*** 
 (330.9) (285.9) (295.2) 
Medicare   -2,432 -3,840 -3,892 
 (6,798) (5,872) (5,873) 
Medicare Managed Care -2,092 184.0 151.0 
 (4,121) (3,560) (3,560) 
Self Pay -2,942** -1,115 -938.9 
 (1,249) (1,079) (1,092) 
Infant Health Birth Status    
Infant Death  37,705*** 37,666*** 
  (1,196) (1,196) 
Extreme Immaturity  118,042*** 118,020*** 
  (1,098) (1,098) 
Prematurity with Problems  59,663*** 59,669*** 
  (1,381) (1,381) 
Prematurity with no Problems  10,403*** 10,388*** 
  (728.0) (728.1) 
Full Term Infant with Problems  17,780*** 17,771*** 
  (835.9) (836.2) 
Infant with other Problems  1,477*** 1,459*** 
  (395.4) (395.8) 
Demographics N N Y 
    
Observations 42,623 42,623 42,623 
R-squared 0.000 0.254 0.254 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.6:  Region 3 Counties 2011 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Medicaid 5,334*** 4,689*** 5,022*** 
 (1,076) (909.7) (928.7) 
Passport Medicaid Managed Care -655.9 -150.6 57.39 
 (458.8) (388.0) (399.2) 
Coventry Cares Medicaid Managed Care -9,212 -2,950 -3,295 
 (26,528) (22,419) (22,418) 
Well Care Medicaid Managed Care -2,240 449.1 341.2 
 (18,761) (15,856) (15,855) 
Kentucky Spirit Medicaid Managed Care -3,717 470.9 603.2 
 (18,741) (15,839) (15,839) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   -877.8 -12,837 -12,509 
 (1,982) (11,240) (11,240) 
Medicare Managed Care -5,427 -1,239 -1,799 
 (26,502) (22,397) (22,396) 
Self Pay -3,097 -2,158 -1,950 
 (1,982) (1,675) (1,681) 
Infant Health Birth Status    
Infant Death __ 28,663*** 28,674*** 
  (1,339) (1,340) 
Extreme Immaturity __ 98,305*** 98,311*** 
  (1,501) (1,502) 
Prematurity with Problems __ 55,011*** 55,129*** 
  (1,993) (1,994) 
Prematurity with no Problems __ 12,031*** 12,094*** 
  (1,121) (1,002) 
Full Term Infant with Problems __ 27,033*** 27,023*** 
  (1,121) (1,122) 
Infant with other Problems __ -2,158 1,407*** 
  (1,675) (517.1) 
Demographics N N Y 
    
Observations 14,796 14,796 14,796 
R-squared 0.002 0.288 0.228 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.7:  Region 3 Counties 2012 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Medicaid -3,154 -1,701 -1,671 
 (3,594) (3,044) (3,046) 
Passport Medicaid Managed Care 395.8 -135.4 -79.34 
 (524.6) (444.6) (457.3) 
Coventry Cares Medicaid Managed Care -1,472 176.2 176.1 
 (7,176) (6,077) (6,079) 
Well Care Medicaid Managed Care 15,172* 1,680 1,614 
 (9,036) (7,656) (7,658) 
Kentucky Spirit Medicaid Managed Care 2,742 113.0 169.4 
 (6,041) (5,118) (5,120) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   -2,661 1,362 1,307 
 (6,982) (5,913) (5,916) 
Medicare Managed Care -2,603 539.2 802.5 
 (22,066) (18,687) (18,692) 
Self Pay -3,497 -2,849 -2,890 
 (2,369) (2,007) (2,012) 
Infant Health Birth Status    
Infant Death __ 29,167*** 29,183*** 
  (1,331) (1,332) 
Extreme Immaturity __ 125,442*** 125,453*** 
  (1,855) (1,855) 
Prematurity with Problems __ 56,688*** 56,670*** 
  (2,507) (2,509) 
Prematurity with no Problems __ 13,131*** 1,724*** 
  (1,230) (589.5) 
Full Term Infant with Problems __ 23,872*** 23,851*** 
  (1,337) (1,339) 
Infant with other Problems __ 1,700*** 1,724*** 
  (588.5) (589.50) 
    
Demographics N N Y 
    
Observations 14,546 14,546 14,546 
R-squared 0.000 0.283 0.284 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.8:  Region 3 Counties 2013 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Traditional Medicaid 10,859*** 7,149*** 7,574*** 
 (2,099) (1,859) (1,867) 
Passport Medicaid Managed Care 2,629*** 2,109*** 2,565*** 
 (742.6) (658.0) (681.2) 
Coventry Cares Medicaid Managed Care 7,657*** 4,652** 5,106*** 
 (2,042) (1,809) (1,817) 
Well Care Medicaid Managed Care 6,184*** 5,131*** 5,525*** 
 (1,974) (1,748) (1,755) 
Kentucky Spirit Medicaid Managed Care 4,343 -12.41 344.2 
 (8,133) (7,200) (7,201) 
Humana Medicaid Managed Care -4,469 -1,115 -693.3 
 (3,771) (3,338) (3,343) 
Medicare   -476.5 3,185 3,191 
 (7,158) (6,336) (6,341) 
Medicare Managed Care -6,189 -486.2 -835.8 
 (28,107) (24,877) (24,876) 
Self Pay -4,024*** -1,904* -1,436 
 (1,202) (1,065) (1,081) 
Infant Health Birth Status    
Infant Death __ 11,728*** 11,854*** 
  (1,584) (1,586) 
Extreme Immaturity __ 121,991*** 121,918*** 
  (2,107) (2,107) 
Prematurity with Problems __ 62,050*** 61,975*** 
  (2,842) (2,842) 
Prematurity with no Problems __ 15,256*** 15,239*** 
  (1,549) (1,549) 
Full Term Infant with Problems __ 26,879*** 26,776*** 
  (1,482) (1,482) 
Infant with other Problems __ 1,507* 1,503* 
  (785.5) (785.9) 
    
Demographics N N Y 
    
Observations 14,811 14,811 14,811 
R-squared 0.005 0.221 0.221 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.9:  Border Counties to Region 3 2008-2010 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type       
Traditional Medicaid -583.1 -646.4 -632.1 
 (628.0) (583.7) (588.7) 
Passport Medicaid Managed Care 1,789 1,394 1,427 
 (3,026) 92,813) (2,813) 
Medicare   -1,375 1,327 1,118 
 (14,978) (13,917) (13,919) 
Medicare Managed Care -2,446 -146.1 -737.5 
 (18,336) (17,037) (17,041) 
Self Pay -2,696* -1,998 -1,889 
 (1,4311) (1,332) (1,359) 
Infant Health Birth Status    
Infant Death  13,418*** 13,273*** 
  (1,939) (1,940) 
Extreme Immaturity  60,154*** 60,055*** 
  (2,102) (2,103) 
Prematurity with Problems  48,554*** 48,356*** 
  (2,716) (2,719) 
Prematurity with no Problems  6,893*** 6,904*** 
  (1,310) (1,310) 
Full Term Infant with other Problems  10,908*** 10,906*** 
  (1,637) (1,638) 
Infant with other Problems  999.7 900.9 
  (855.2) (857.0) 
Demographics N N Y 
    
Observations 7,542 7,542 7,542 
R-squared 0.001 0.138 0.138 
*In CPI adjusted 2013 dollars, standard errors in parentheses  
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.10:  Border Region 3 Counties 2011 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Medicaid 1,627* 1,130 1,146 
 (949.0) (755.1) (760.5) 
Passport Medicaid Managed Care -2,201 -33.45 -54.88 
 (4,210) (3,348) (3,353) 
Coventry Cares Medicaid Managed Care 1,273 18.71 13.68 
 (2,770) (2,213) (2,271) 
Well Care Medicaid Managed Care 1,607 2,597 2,635 
 (3,258) (2,593) (2,598) 
Kentucky Spirit Medicaid Managed Care -2.243 -128.9 -83.40 
 (2,136) (1,699) (1,703) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   -3,178 -643.9 -944.3 
 (9,466) (7,526) (7,544) 
Medicare Managed Care __ __ __ 
    
Self Pay -1,925 -451.0 -413.8 
 (1,767) (1,407) (1,413) 
Health Birth Status    
Infant Death __ 10,084*** 10,262*** 
  (2,328) (2,335) 
Extreme Immaturity __ 79,622*** 79,648 
  (2,434) (2,438) 
Prematurity with Problems __ 49,715*** 49,796*** 
  (2,899) (2,905) 
Prematurity with no Problems __ 8,640*** 8,671*** 
  (1,690) (1,692) 
Full Term Infant with Problems __ 19,133*** 19,162*** 
  (2,089) (2,091) 
Infant with other Problems __ 1,722* 1,765* 
  (1,040) (1,041) 
Demographics N N Y 
    
Observations 2,444 2,444 2,498 
R-squared 0.003 0.372 0.372 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American 
Indian/Alaskan Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.11:  Border Region 3 Counties 2012 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Medicaid 4,277 -2,297 -2,463 
 (4,935) (4,456) (4,471) 
Passport Medicaid Managed Care 12.43 196.5 332.1 
 (5,465) (4,913) (4,920) 
Coventry Cares Medicaid Managed Care 4,505* 2,768 2,774 
 (2,009) (1,809) (1,818) 
Well Care Medicaid Managed Care 5,073*** 2,882* 2,866* 
 (1,925) (1,733) (1,738) 
Kentucky Spirit Medicaid Managed Care 2,942* 2,337 2,378 
 (1,689) (1,521) (1,534) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   3,287 1,523 1,105 
 (18,131) (16,313) (16,335) 
Medicare Managed Care __ __ __ 
    
Self Pay -990.9 -1,169 -1,092 
 (2,555) (2,302) (2,329) 
Infant Health Birth Status    
Infant Death __ 6,979** 6,782** 
  (3,366) (3,377) 
Extreme Immaturity __ 103,294*** 102,948*** 
  (4,634) (4,655) 
Prematurity with Problems __ 48,516*** 48,545*** 
  (5,567) (5,575) 
Prematurity with no Problems __ 9,581*** 9,472*** 
  (2,644) (2,649) 
Full Term Infant with Problems __ 19,332*** 19,144*** 
  (3,455) (3,466) 
Infant with other Problems __ 1,527 1,387 
  (1,799) (1,807) 
    
Demographics N N Y 
    
Observations 2,498 2,498 2,498 
R-squared 0.005 0.198 0.199 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.12:  Border Counties to Region 3 2013 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer-type    
Traditional Medicaid 9,273*** 4,879* 4,950* 
 (3,428) (2,834) (2,846) 
Passport Medicaid Managed Care 1,419 4,982 5,140 
 (13,114) (10,790) (10,800) 
Coventry Cares Medicaid Managed Care 3,437 3,485* 3,597* 
 (2,229) (1,834) (1,839) 
Well Care Medicaid Managed Care 3,343 4,455** 4,561*** 
 (2,121) (1,746) (1,753) 
Kentucky Spirit Medicaid Managed Care 9,225*** 9,531*** 9,756*** 
 (2,963) (2,439) (2,447) 
Humana Medicaid Managed Care __ __ __ 
    
Medicare   __ __ __ 
    
Medicare Managed Care __ __ __ 
    
Self Pay -1,287 1,630 1,630 
 (3,352) (2,768) (2,772) 
Infant Health Birth Status    
Infant Death __ 16,764*** 16,704*** 
  (4,311) (4,316) 
Extreme Immaturity __ 144,015*** 143,942*** 
  (4,458) (4,465) 
Prematurity with Problems __ 62,826*** 63,069*** 
  (4,869) (4,880) 
Prematurity with no Problems __ 12,127*** 12,279*** 
  (3,252) (3,264) 
Full Term Infant with Problems __ 24,756*** 24,794*** 
  (3,603) (3,607) 
Infant with other Problems __ 2,136 2,169 
  (1,949) (1,953) 
    
Demographics N N Y 
    
Observations 2,585 2,585 2,585 
R-squared 0.007 0.330 0.330 
*In CPI adjusted 2013 dollars, standard errors in 
parentheses   
**Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 6.13: Difference-in-Difference-in-Difference Total Charges All Regions 2008-2011 
 
Dependent Variable:  Total Charges
Payer Type
Traditional Medicaid 758.142***
(179.994)
Traditional Medicaid * 2011 2107.171***
(1253.182)
Traditional Medicaid * 2011 * Region 3 2335.116***
(283.389)
Passport MCO 859.515
(283.389)
Passport MCO * 2011 -1506.167
(2913.096)
Passport MCO * 2011 * Region 3 -127.487
(2933.549)
Coventry Cares -574.775
(1044.012)
Coventry Cares * 2011 __
Coventry Cares * 2011 * Region 3 -4121.169
(31085.60)
Well Care -273.255
(1296.705)
Well Care * 2011 __
Well Care * 2011 * Region 3 -2010.647
(22007.26)
Kentucky Spirit -620.233
(953.402)
Kentucky Spirit * 2011 __
Kentucky Spirit * 2011 * Region 3 -3273.685
(21984.42)
Medicare  -2075.033
(2807.624)
Medicare * 2011 -269.609
(588.75)
Medicare * 2011 * Region 3 1224.785
(16379.61)
Medicare Managed Care -2488.522
(3503.163)
Medicare Managed Care * 2011 -568.304
(14332.79)
Medicare Managed Care * 2011 * Region 3 -2547.112
-34028.62
Self Pay -2277.041***
(1454.947)
Self Pay * 2011 301.745
(793.445)
Self Pay * 2011 * Region 3 -1419.062
(2390.209)
Demographic Characteristics N
Observations 203,578
R-squared 0.001
**Some 2011 Medicaid Managed Care payer-types omitted due to collinearity 
*** p<0.01, ** p<0.05, * p<0.1
*Demographic variables include female, Hispanic/Latino, American Indian/Alaskan Native, Asian, African 
American, Native Islander/Pacific Islander
  
 Table 6.14:  Payer-Type Interactions Total Charges All Kentucky Counties 2008-2010 
Dependent Variable:  Total Charges             
Payer-type 
Infant 
Death 
Extreme 
Immaturity
Prematurity 
with 
Problems 
Prematurity 
with no 
Problems 
Full Term 
infant with 
Problems 
Infant with 
other 
Problems 
Traditional Medicaid  -13,553*** 549.7 8,135*** -832.0 -317.2 -196.6 
 (1,160) (1,164) (1,372) (735.2) (963.9) (451.4) 
Passport Medicaid Managed Care 16,295*** 45,986*** 22,892*** 848.0 6,762*** 253.3 
 (1,879) (1,833) (2,205) (1,184) (1,391) (647.2) 
Medicare   -23,065 -77,098*** ____ -9,009 -9,378 -444.3 
 (14,481) (28,440)  (14,464) (14,475) (6,868) 
Medicare Managed Care -24,992 ____ ____ -9,891 -9,474 424.0 
 (20,356)   (14,626) (20,344) -8,425 
Self Pay -21,647*** -41,343*** -7,984* -3,133* -4,271* -355.7 
 (2,654) (4,460) (4,107) (1,900) (2,494) (1,169) 
       
Observations 152,852      
       
R-squared 0.190      
*In CPI adjusted 2013 dollars, standard errors in parentheses     
** p<0.01, ** p<0.05, * p<0.1      
***Demographic variables include female, Hispanic/Latino, American Indian/Alaskan Native, Asian, African American,  
            Native Islander/Pacific Islander 
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Table 6.15:  Payer-Type Interactions Total Charges All Kentucky Counties 2011 
Dependent Variable:  Total Charges             
Payer-type 
Infant 
Death 
Extreme 
Immaturity 
Prematurity 
with 
Problems 
Prematurity 
with no 
Problems 
Full Term 
Infant with 
Problems 
Infant with 
other 
Problems 
Traditional Medicaid  -6,899*** 39,648*** 12,980*** -1,717 3,447** -613.1 
 (1,882) (1,948) (2,134) (1,250) (1,518) (769.4) 
Passport Medicaid Managed Care -3,866 12,209*** 8,797* 1,330 15,170*** 155.4 
 (2,587) (3,439) (4,698) (2,055) (2,365) (1,059) 
Coventry Cares Medicaid Managed Care -15,479*** 23,480*** 206.4 -5,898 -6,135 -169.2 
 (5,525) (8,918) (8,502) (4,574) (5,269) (2,362) 
Well Care Medicaid Managed Care -13,492** 6,328 3,088 -3,446 -1,322 -691.4 
 (6,840) (15,252) (8,535) (4,761) (8,090) (2,927) 
Kentucky Spirit Medicaid Managed Care -14,846*** -32,656*** -21,421*** -5,731 -4,117 354.1 
 (5,413) (8,455) (6,441) (3,960) (4,168) (2,160) 
Humana Medicaid Managed Care ____ ____ ____ ____ ____ ____ 
       
Medicare   -23,200 omitted omitted -8,853 omitted -603.5 
 (15,903)   (19,150)  (15,888) 
Medicare Managed Care omitted omitted omitted omitted omitted omitted 
       
Self Pay 13,504*** -38,760*** -16,160*** -6,928** -2,839 -592.7 
 (3,567) (6,353) (5,061) (2,695) (3,049) (1,492) 
Demographic Characteristics N      
       
Observations 50,726      
       
R-squared 0.239      
*In CPI adjusted 2013 dollars, standard errors in 
parentheses       
** p<0.01, ** p<0.05, * p<0.1        
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Islander/Pacific Islander    
        
 
119 
  
Table 6.16: Payer-Type Interactions Total Charges All Kentucky Counties 2012 
Dependent Variable:  Total Charges             
Payer-type Infant Death 
Extreme 
Immaturity 
Prematurity 
with 
Problems 
Prematurity 
with no 
Problems 
Full 
Term 
Infant 
with 
Problems 
Infant with 
other 
Problems 
Medicaid  3,902 -22,292*** -15,592*** -3,491 -8,165** -2,630 
 (4,127) (5,384) (4,900) (3,082) (3,626) (2,048) 
Passport Medicaid Managed Care 2,283 6,285* 25,261*** -2,280 16,850*** -174.0 
 (2,788) (3,783) (4,748) (2,412) (2,652) (1,213) 
Coventry Cares Medicaid Managed Care -8,915*** 26,654*** 11,195*** -3,990* 5,740** -592.7 
 (3,157) (3,844) (3,959) (2,287) (2,697) (1,412) 
Well Care Medicaid Managed Care -12,134*** 23,037*** 14,462*** -448.0 14,957*** 53.25 
 (3,210) (4,202) (4,019) (2,475) (2,613) (1,421) 
Kentucky Spirit Medicaid Managed Care -12,057*** 28,724*** 7,352** -1,373 -,126*** 33.62 
 (3,078) (3,804) (3,696) (2,315) (2,569) (1,343_ 
Humana Medicaid Managed Care ____ ____ ____ ____ ____ ____ 
       
Medicare   -23,859 omitted omitted -6,120 371.2 4,019 
 (24,150)   (33,679) (17,608) (14,582) 
Medicare Managed Care omitted omitted omitted omitted omitted -2,252 
      (27,828) 
Self Pay -17,202*** -27,985*** -14,190** -5,407 -2,352 -503.4 
 (4,020) (7,699) (6,546) (3,421) (4,220) (1,979) 
Demographic Characteristics N      
       
Observations 51,186      
       
R-squared 0.192      
*In CPI adjusted 2013 dollars, standard errors in parentheses       
** p<0.01, ** p<0.05, * p<0.1        
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, Asian, 
African American, Native Islander/Pacific Islander    
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Table 6.17:  Payer-Type Interactions Total Charges All Kentucky Counties 2013 
Dependent Variable:  Total Charges             
Payer-type 
Infant 
Death 
Extreme 
Immaturity
Prematurity 
with 
Problems 
Prematurity 
with no 
Problems 
Full Term 
Infant 
with 
Problems 
Infant with 
other 
Problems 
Traditional Medicaid  -4,037 -5,495 -4,551 -4,151* 971.8 -48.62 
 (2,903) (3,387) (3,285) (2,229) (2,576) (1,510) 
Passport Medicaid Managed Care -4,338* 19,314*** 7,444* -535.1 29,116*** 284.0 
 (2,444) (3,345) (4,341) (2,428) (2,353) (1,261) 
Coventry Cares Medicaid Managed Care -4,589* 44,924*** 8,837*** -3,216* 9,016*** -313.0 
 (2,735) (3,066) (3,049) (1,928) (2,081) (1,180) 
Well Care Medicaid Managed Care -3,672 53,766*** 9,289*** -2,563 6,044*** -113.7 
 (2,421) (2,918) (2,857) (1,799) (1,937) (1,067) 
Kentucky Spirit Medicaid Managed Care 7,537* 67,411*** 9,812** -2,249 15.77 68.68 
 (4,004) (4,460) (4,345) (3,060) (3,583) (1,726) 
Humana Medicaid Managed Care -15,093 omitted omitted 1,792 omitted -2,761 
 (12,086)   (14,748)  (6,597) 
Medicare   -11,736 omitted 9,142 7,932 984.3 -297.5 
 (21,361)  (21,415) (15,421) (17,612) (9,097) 
Medicare Managed Care omitted omitted omitted omitted -5,028 182.9 
     (31,831) (31,783) 
Self Pay 13,863*** 17,795 -20,317*** -7,667*** -3,667 -1,213 
 (2,871) (6,206) (5,202) (2,857) (2,743) (1,452) 
Demographic Characteristics N      
       
Observations 51,318      
       
R-squared        
*In CPI adjusted 2013 dollars, standard errors in 
parentheses      
** p<0.01, ** p<0.05, * p<0.1       
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Islander/Pacific Islander   
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Table 6.18:  All Kentucky Counties 2013 Hospital Fixed Effects 
Dependent Variable:  Total Charges (1) (2) (3) 
Payer Type    
Traditional Medicaid  760.452 -491.206 19.491 
 (650.648) (564.546) (567.283) 
Passport Medicaid Managed Care 2241.911*** 1844.657*** 2186.31*** 
 (613.725) (532.408) (539.28) 
Coventry Cares Medicaid Managed Care 3149.20*** 1661.471*** 1908.706*** 
 (510.153) (442.804) (444.277) 
Well Care Medicaid Managed Care 3109.265*** 1766.464*** 2017.142*** 
 (479.084) (415.872) (417.567) 
Kentucky Spirit Medicaid Managed Care 2940.252*** 1594.385* 2000.04** 
 (755.37) (655.239) (656.964) 
Humana Medicaid Managed Care -1160.19 1040.373 1360.261 
 (3167.50) (2746.743) (2745.252) 
Medicare   -160.271 103.165 589.99 
  (4109.563) (3563.681) (3561.348) 
Medicare Managed Care 58.642 -224.494 -297.624 
  (11854.54) (10279.57) (10270.65) 
Self Pay -621.32 -51.981 302.36 
  (656.741) (569.677) (571.545) 
Health Birth Status    
Infant Death __ 10350.82*** 10111.34*** 
   (796.883) (797.009) 
Extreme Immaturity __ 116305.7*** 115863.3*** 
   (964.017) (964.395) 
Prematurity with Problems __ 46446.88*** 46133.99*** 
   (990.066) (989.760) 
Prematurity with no Problems __ 9107.461*** 8961.801*** 
   (616.150) (615.830) 
Full Term infant with Problems __ 17022.99*** 16847.07*** 
   (667.068) (666.879) 
Infant with other Problems __ 617.358* 565.164 
   (359.274) (359.2112) 
     
Demographics N N Y 
     
Observations 51,318 51,318 51,318 
R-squared 0.0012 0.2743 0.2728 
*In CPI adjusted 2013 dollars, standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
***Data provided by CHFS IP Data 2008-2013   
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Table 6.19:  All Kentucky Counties 2013 Regional Hospital Sub-Analysis 
   
Dependent Variable:  Total Charges (1) (2) (3)
Regional Hospital
Central- Univ of Louisville 13401.77*** 7849.349*** 7782.145***
(970.568) (838.512) (838.837)
Central- Univ of Kentucky 44586.48*** 28484.66*** 29287.82***
(962.208) (839.585) (847.498)
Central- Norton Suburban Louis 4664.447*** 794.853 699.171
(636.102) (551.228) (553.522)
Central- Baptist Health Lex 16257.56*** 8941.551*** 8638.19***
(754.027) (653.420) (654.966)
Western- Owensboro Reg -1017.583 -1191.399 -1070.342
(1910.122) (1647.535) (1646.897)
Eastern- King's Daughters Ashland -2534.398* -3317.99* -3392.992*
(270.812) (1244.329) (1244.302)
Payer Type
Traditional Medicaid 3142.179*** 319.699 565.792
(641.535) (554.003) (556.195)
Passport Medicaid Managed Care 1807.847** 1170.209** 1411.044**
(612.108) (528.022) (533.827)
Coventry Cares Medicaid Managed Care 1622.305*** 1161.006** 1406.091**
(510.601) (440.48) (443.027)
Well Care Medicaid Managed Care 1262.369** 950.791 1177.195**
(477.578) (412.018) (414.59)
Kentucky Spirit Medicaid Managed Care 1333.408** 1001.644 1358.111*
(763.581) (658.507) (661.39)
Humana Medicaid Managed Care -3659.018 -1322.217 -1032.684
(3205.213) (2763.77) (2764.135)
Medicare  -34.979 712.678 1006.266
(4169.467) (3595.285) (3594.281)
Medicare Managed Care -1158.344 -196.104 -331.771
(12025.93)** (10369.42) (10364.81)
Self Pay -2007.513 -1047.88* -797.241
(655.3801) (565.714) (568.593)
Health Birth Status
Infant Dealth __ 9748.338*** 9685.784***
(793.898) (793.909)
Extreme Immaturity __ 119186.10*** 118931***
(947.523) (967.994)
Prematurity with Problems __ 47064.23*** 46854.77***
(998.312) (998.402)
Prematurity with no Problems __ 9390.563*** 9298.744***
(621.239) (621.166)
Full Term infant with Problems __ 18267.55*** 18150.08***
(671.652) (671.701)
Infant with other Problems __ 670.225* 617.452**
(960.978) (361.125)
Demographics N N Y
Observations 51,318 51,318 51,318
R-squared 0.0369 0.2868 0.2880
*In CPI adjusted 2013 dollars, standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1
***Data provided by CHFS IP Data 2008-2013
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, Asian, African American,
N i I l d/P ifi I l d
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Table 6.20:  All Kentucky Counties 2013 Address Selection:   
Out-of-County Hospital Births 
Dependent Variable:  Total Charges (1) (2) (3) 
Address Selection       
Out-of-County Hospital Birth 9032.245*** 4154.848*** 4078.145*** 
  (596.494) (511.305) (513.089) 
Payer Type       
Traditional Medicaid  1701.559** -369.603 -275.687 
  (641.366) (548.581) (551.638) 
Passport Medicaid Managed Care 2404.332*** 1795.174*** 1874.604*** 
  (614.424) (525.239) (532.635) 
Coventry Cares Medicaid Managed Care 3585.20*** 2383.809*** 2467.929*** 
  (520.805) (10488.44) (448.369) 
Well Care Medicaid Managed Care 3111.715*** 2033.777*** 2110.898*** 
  (488.437) (417.681) (420.595) 
Kentucky Spirit Medicaid Managed Care 3931.521*** 2624.977*** 2755.396*** 
  (778.247) (665.128) (668.777) 
Humana Medicaid Managed Care -4494.28 -1656.272 -1583.363 
  (3270.602) (2794.434) (2796.075) 
Medicare   -425.958 1082.172 1223.415 
  (4253.484) (3634.143) -3634.842 
Medicare Managed Care -1194.874 -171.968 -239.462 
  (12276.19) (10488.44) (10488.37) 
Self Pay -1973.384** -1047.969 -970.84 
  (668.376) (571.713) (574.737) 
Health Birth Status       
Infant Death __ 9925.111*** 9887.499*** 
    (800.639) (801.075) 
Extreme Immaturity __ 123457.10*** 123383.90*** 
    (696.468) (969.954) 
Prematurity with Problems __ 49316.20*** 49256.16*** 
    (1007.24) (1007.546) 
Prematurity with no Problems __ 10043.55*** 10016.84*** 
    (627.965) (628.118) 
Full Term infant with Problems __ 18812.94*** 18765.89*** 
    (6783.342) (678.637) 
Infant with other Problems __ 1166.543*** 1137.43** 
    (364.327) (364.603) 
        
Demographics N N Y 
        
Observations 51,318 51,318 51,318 
R-squared 0.0012 0.2711 0.2712 
*In CPI adjusted 2013 dollars, standard 
errors in parentheses       
** p<0.01, ** p<0.05, * p<0.1       
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
***Data provided by CHFS IP Data 2008-2013       
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Chapter 7:  Concluding Comments and Future Research 
 7.1 Contribution 
Kentucky is a nationwide representation of recent state movement to managed care.  As a 
majority of states now utilize MCOs, data has become more readily available on their costs and 
their impacts on health outcomes.  MCOs can be used as case studies to predict the impact of the 
Patient Protection and Affordable Care Act (PPACA), as its structure includes the use of MCO 
organizations.  One way to specifically measure MCO system outcomes is by studying the health 
outcomes of specific populations, like infants in this study, who receive Managed Care public 
health insurance services at the youngest age possible.  A large portion of state Medicaid costs are 
for infant birthing charges, and this study was useful in estimating these costs.   
This research provides contribution to further Medicaid Managed Care research in that it 
provides actual birth charges by Medicaid provider for a consecutive six-year period and during 
two substantial Medicaid policy changes.  This study provided a natural policy experiment by 
analyzing Kentucky’s Medicaid providership by various regions and in a competitive 
environment, which replicates the structure of the PPACA.  The Kentucky IP Data not only 
provided total infant birthing charges by payer-type and by region, but also two infant health 
outcome variables, infant birth status and infant discharge status, to assess infant health under 
Medicaid Managed Care. 
Kentucky provides the nation with a critical policy study in that it had sole Medicaid 
Managed Care providership of Passport, in a specific geographic location prior to a Managed 
Care policy change in 2011 and then again 2013.  This study’s empirical analyses show that 
infants born under Traditional and Managed Care Medicaid cost more, stay longer in the hospital 
at birth, are on average less healthy with a higher incidence of death and cancer, and have more of 
a need for additional hospital care than newborns born under private insurance.  The cost for a 
Medicaid MCO birth was substantially more than both Traditional Medicaid and private 
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insurance newborns in 2008 and 2009; however, in 2010, the year prior to the policy change, 
Medicaid MCO birthing costs dropped below that of Traditional Medicaid. 
Furthermore, in 2011, when the state enacted a policy change to allow for competitive 
Medicaid MCOs, the impact of competition between Managed Care organizations provided even 
more interesting results.  Infants born under the new competitive Medicaid Managed Care 
programs cost dramatically less than both privately insured and Traditional Medicaid newborns.  
The cost for a Traditional Medicaid birth increased substantially by more than $3,000 on average 
than births under a Medicaid MCO, and private birthing costs also increased.  Passport, the 
existing MCO, had the most expensive average birthing cost for a Managed Care provider, 
possibly not reacting to the market of competition as sharply.   
Additionally in 2011, with the use of multiple competitive Medicaid Managed Care 
providers, overall infant length of stay also decreased in all regions, with, surprisingly, the most 
dramatic increase realized on average in the border counties to Region 3.  Regression results 
looking specifically at policy counties and border counties showed that infants born in policy 
counties in the year of the policy change followed statewide results with a dramatic reduction in 
birthing charges for Medicaid Managed Care providers.  Interestingly, border counties did not 
reflect any geographic competition in individuals seeking birthing care. 
Overall, with the presence of competition, infant LOS for newborns under Managed Care 
programs dropped substantially and the incidence of normal deliveries increased to that almost 
identical to private insurance.  However, the frequency of cancer, death, and the need for 
additional hospital care increased from 2012 to 2013 for Medicaid Managed Care newborns, just 
two years after the state expanded Managed Care.  These initial health outcomes are indicative 
that newborn health did not have an initial increase but may have even decreased with the use of 
Managed Care providers or that over-coding or miscoding existed for the year of the policy 
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change.  Regardless, after a short time, outcomes of this study signal that Managed Care infants 
are actually less healthy and cost substantially more than anticipated. 
 While average infant birthing charges and infant health appeared to be lower in a 
Medicaid Managed Care environment as shown in both regressions and with a statistical test 
utilizing DDD estimation, shortly thereafter the policy changed aimed at addressing Kentucky’s 
healthcare spending, average infant birthing charges grew dramatically to all-time highs and 
superseding all other payer-types including Traditional Medicaid and private insurance.  In 2013, 
competitive Medicaid Managed Care infant birthing charges averaged more than $9,800.00, a 
substantial increase from about $5,100.00 in 2011. 
 Infant health birth statuses appeared to be improving under Medicaid Managed Care in 
2011 in a competitive environment.   The year of the policy change, 2011, showed that healthy, 
normal newborns, were born more commonly than all other insurance types and infants were born 
less premature.  Additionally, infants under Medicaid Managed Care needed few procedures at 
birth.  However, infant discharge status reflected a different story.  In 2012 and 2013, infants born 
under Medicaid Managed Care experienced high infant death and cancer rates and had more birth 
problems that required additional medical procedures.  While infant birth charges began to rise as 
a reflection of these health outcomes, Medicaid Managed Care newborns did show an 
improvement in having more routine discharge statuses, and requiring home health and hospice 
care less, it is clear that more research is needed to analyze Medicaid Managed Care and its 
success.  While it appears to offer an answer for reducing healthcare costs in the short-run, it 
appears that it becomes very costly, not just financially, but also shows indication of negatively 
affecting the health of the infant, in the long-run.   
 In looking specifically at regional infant outcomes differences and hospital selection, 
infants who are extraordinary—needing additional hospital stay or procedures had substantially 
higher average charges and increased percentages of negative infant health birth statuses.  There 
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is evidence of hospital selection away from regional hospitals to the University of Kentucky and 
Baptist Health Lexington hospitals for specific known birthing needs.  Additionally, regional 
hospitals showed nearly identical outcomes for within county of residence and out of county 
births, indicating that regional hospital in the Western and Eastern part of the state are serving 
infants from various adjacent and non-adjacent counties and less extraordinary births. 
7.2:  Data and Variable Availability 
Kentucky IP data continues to be the state’s only inpatient dataset that has both infant 
birthing charges and infant health outcomes available by payer-type for recent research.  
Variations in infant length-of-hospital stay are complex, and although Kentucky IP data is rich in 
informative charge and health indicators, like all datasets there are limitations.  Data available for 
this study reveal if multiple procedures are performed at childbirth but not accurate types of 
procedures, or infant birth APGAR scores, another health status indicator taken at birth.  Specific 
procedures and diagnosis were recorded, but I find a significant number of procedure codes were 
miscoded, and therefore I dropped them from analysis to prevent inaccurate results.  To offer 
research validity, I utilize the IP’s data strengths and focus this study on total infant birth charges 
and valuable health statuses at the time of birth.   
The data did not allow for a look at the contracted capitation rates as they were not 
recorded in the data.  However, due to the nature of the MCO system, and Kentucky’s use of 
contracted capitated payments, it can be assumed that MCOs encourage a reduction in LOS, as it 
is a system that pays a one-time monthly capitation payment per insured individual and not per 
service visit or procedure.  The reduction in infant charges and infant LOS under Managed Care 
competition could be heavily influenced by the use of capitated payments.  Managed Care 
organizations may have attempted to undercut or under-average expected birthing charges at the 
time of contract negotiation in an effort to obtain healthcare contracts with the state. 
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As to be expected, I find that premature infants are significant in the regressions due to 
their higher average birthing charges and longer than average LOS, presumably due to their 
additional use of specialized healthcare procedures than non-premature infants.  Due to these 
variations in the data, confounded with maternal health, more thorough data and a link to the 
infant’s mother would help to more accurately access LOS variations for Medicaid versus other 
payer-types.  Predictions surrounding the large portion of births categorized in other payment 
types could be due to uninsured immigrants or a substantial amount of uninsured mothers in 
general.  More specific data coding by the state would help get more accurate payer-type 
differentials.  
Data prior to 2008 did not capture infant race, but data from 2008 to the change in 
Managed Care policy of 2011, captures a substantial number of infants with length of stay, total 
charges, and discharges status.  I see a positive impact of including data controls such as birth 
status and demographics, as coefficient become smaller and more accurate.   There are no doubt 
omitted variables that would make these regressions more accurate reflected in smaller coefficient 
and less difference between payer-types. 
All data years combined all commercial policies to predict private insurance statistics.63  
Additionally, when drawing inferences on large datasets, often multiple variables will prove to be 
significant, as was the case with this study.  There may be unwarranted associations made with 
variables in large datasets.  It is important to take a closer look to make accurate predictions in 
large datasets; however, this research offers an initial study into infant birth differentials by 
payer-type and specifically the impact of Managed Care on birthing charges and outcomes.  This 
could be the subject of further research.   
 
                                                            
63 Note that in 2007 Commercial Managed Care was a type of private insurance, while 2008-2011 
Kentucky IP Data provided Blue Cross Blue Shield private insurance specifically.   
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7.3:  Data Limitations 
Although factors that surround infant LOS are hard to quantify with limited data, the data 
provided by the state of Kentucky proves useful for determining the initial cost savings and 
positive health outcomes by expanding Managed Care.  The data also provided for two 
consecutive years of study following the policy change, which told a very important and maybe 
unexpected story of Managed Care competition.  Although there are limitations to all data, this 
research uses variables not apparent in previous studies, and the results are beneficial for future 
Medicaid decision making in Kentucky.  Rationale for the use of infant data was to provide 
information on a large population utilizing Medicaid maternal care and to assess initial health 
outcomes without the more common incidence of adult disease and injury.   
Numerous previous research studies show us that quantifications about maternal health 
are very important in determining infant health and therefore have substantial implications for 
infant length-of-hospital stay.  Although, available Kentucky data does not offer a link between 
mother and infant birth records, it is a proven and well discussed explanatory variable in a 
substantial amount of newborn health and the topic of numerous research, the data provided 
research payer-type outcomes in a natural policy experiment.   
In addition, prenatal coverage and variation throughout the state of Kentucky will have a 
substantial effect on newborn health and therefore differences in length of stay outcomes.  The 
Passport MCO prenatal program “Mommy and Me” started in 2000 in all 16 Managed Care 
counties.  However, as the data provided the specific payer-type by year, data failed to provide a 
link to control for maternal health and prenatal programming.  This omitted variable bias and 
because Medicaid is a state-by-state run program, there are discrepancies in prenatal care 
opportunities for Medicaid covered mothers, and this study did not show that there may be 
differences in prenatal care depending upon payer-type.   
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More complete data, looking at maternal health and prenatal care factors would further 
enhance the study.  Covariates with variation may signal omitted patient-level explanatory 
variables and unmeasured factors such as maternal health can also contribute to the variability.64  
Due to the large dataset, inferences can be made for general programming differences among 
private insurance, Traditional Medicaid, and Medicaid MCOs.   An additional analysis of 
maternal health and the impacts of prenatal programming could be addressed if the IP data 
captured these variables in the future. 
There is also concern about the endogeneity of birth status and healthcare plan choice.  If 
healthcare plan providers are chosen on maternal and infant known health during pregnancy this 
could alter provider outcomes in this study.  Information on Medicaid Managed Care Providers, 
like Kentucky Spirit who was contracted to provide services to the poor and disabled and who left 
the Kentucky market early due to the public declaration of substantial monetary loss, claims that 
the state provided inaccurate information during the bidding process.  There is also information 
that the state misrepresented to Kentucky Spirit the number of expensive neonatal intensive care 
admissions.  These Extraordinary care admissions and chronic diseases are much more frequent 
in rural areas outside of Louisville65 and presumably in regions that Kentucky Spirit served.   
Infants who are considered extraordinary—who need much longer than average hospital 
length-of-stays and who need substantial procedures at and after birth are considered outliers and 
their outcomes and no doubt affected data conclusions on length of stay and average infant 
birthing charges substantially.  A comparative analysis of means versus medians was presented to 
showcase these data outliers and add to a more accurate picture of infant outcomes.   
 
                                                            
64 For more information, see Schulman (2006) for a discussion of LOS and clustered data. 
65 For more information on Kentucky Spirit claims to state deceptions of Medicaid Managed Care costs, 
see Insider Louisville 2012. 
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This study provides a precursor to predict initial impacts of competition encouraged by 
the passage of the PPACA.  Factors that are assessed in this study solely focus on charges, health 
birth status, discharge status, and length of stay in order to assess if competition affects health 
outcomes, all present in Kentucky IP data.  This research offers contribution to those looking 
specifically at infant health outcomes with the impact of multiple Managed Care programs in a 
competitive market offering public insurance. 
7.4 Future Research 
  The use of Managed Care providers has been a hot policy topic with the passing of the 
PPACA.  The Act promotes the use of MCOs to streamline insurance costs, and insurance plans 
are sold on a competitive exchange.  There has been a strong push for states to adopt MCOs to 
help run their Medicaid programs.  Over the past 15 years, Managed Care has increased 
tremendously.  Since their initial adoption, MCOs have been adopted in nearly all US states to 
run state Medicaid programs, and almost 50 million people currently receive MCO Medicaid 
services today.66 
MCOs are targeted to manage costs while providing healthcare services.  This analysis 
reflects that MCOs do in fact reduce costs substantially and do so even more with the presence of 
competition, but these initial cost savings may be misleading and the use of MCOs may actually 
cost the state much more than expected.  Medicaid newborns were found to be on average less 
healthy than privately insured newborns, but an increase in negative infant health outcomes 
cannot be solely attributed to MCOs.  A further study analyzing data with a link to maternal 
health, capitation rates, and the correct procedures infants receive at birth may help determine 
more specific health outcome results.  
 
                                                            
66 For more information on states implementing Managed Care for Medicaid, see “Managed Care,” (2015). 
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 Appendix 1 
Figure A1.1      
State Medicaid Enrollment Memo 2012                                                          
 134 
 
 135 
 
  
Appendix 2 
Figure A2.2 Kentucky Medicaid Managed Care Update 2013 
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Appendix 3 
Table A5.1 
2008 Infants Born By Payer-Type 
Payer-type # of Infants 
Commercial Indemnity 3 
Commercial HMO 59 
Commercial PPO 758 
Blue Cross Blue Shield 22,799 
Passport Medicaid Managed Care 6,534 
In/Out of State Medicaid (Excluding Passport) 20,016 
Medicare Managed Care 36 
Tricare Champus/Champva 510 
Black Lung 11 
Self-Pay 1,037 
Workers Compensation 66 
Medicare (Excluding Medicare Managed Care) 45 
Other 45 
Charity 361 
Total Infants Born 52,280 
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Appendix 4 
Table A5.2 
2009 Infants Born By Payer-Type 
Payer-type # of Infants 
Commercial Indemnity 2,104 
Commercial HMO 4,194 
Commercial PPO 3,481 
Blue Cross Blue Shield 12,271 
Passport Medicaid Managed Care 6,577 
In/Out of State Medicaid (Excluding Passport) 19,892 
Medicare Managed Care 26 
Tricare Champus/Champva 637 
Self Pay 1,625 
Workers Compensation 1 
Medicare (Excluding Medicare Managed Care) 41 
Other 17 
Charity 519 
Total Infants Born 51,385 
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Appendix 5 
Table A5.3 
2010 Infants Born By Payer-Type 
Payer-type # of Infants 
Commercial Indemnity 1,780 
Commercial HMO 2,897 
Commercial PPO 3,352 
Blue Cross Blue Shield 13,361 
Passport Medicaid Managed Care 5,952 
In/Out of State Medicaid (Excluding Passport) 18,249 
Medicare Managed Care 18 
Tricare Champus/Champva 710 
Black Lung   
Self Pay 2,364 
Workers Compensation 1 
Medicare (Excluding Medicare Managed Care) 37 
Other 132 
Charity 334 
Total Infants Born 49,187 
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Appendix 6 
Table A5.4 
2011 Infants Born By Payer-Type 
Payer-type # of Infants 
Commercial Indemnity 679 
Commercial HMO 3,464 
Commercial PPO 3,632 
Blue Cross Blue Shield 14,797 
Passport Medicaid Managed Care 5,905 
Kentucky Spirit Medicaid Managed Care 1,084 
Coventry Cares Medicaid Managed Care 902 
Well Care of Kentucky Medicaid Managed Care 582 
In/Out of State Medicaid (Excluding Passport) 16,193 
Medicare Managed Care 6 
Tricare Champus/Champva 705 
VA 6 
Black Lung                -  
Self Pay 2,415 
Workers Compensation 4 
Medicare (Excluding Medicare Managed Care) 40 
Other 2 
Charity 313 
Total Infants Born 50,729 
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Appendix 7 
Table A5.5 
2012 Infants Born By Payer-Type 
Payer-type # of Infants 
Commercial Indemnity 661 
Commercial HMO 3,441 
Commercial PPO 3,078 
Commercial Mix 14,571 
Passport Medicaid Managed Care 7,100 
Kentucky Spirit Medicaid Managed Care 6,211 
Coventry Cares Medicaid Managed Care 5238 
Well Care of Kentucky Medicaid Managed Care 5094 
In/Out of State Medicaid (Excluding Passport) 2,449 
Medicare Managed Care 7 
Tricare Champus/Champva 677 
VA 26 
Black Lung   
Self-Pay 2,116 
Workers Compensation   
Medicare (Excluding Medicare Managed Care) 52 
Other 17 
Charity 211 
Other Facility Direct Bill 7 
Auto Insurance 2 
Pending Insurance 228 
Total Infants Born 51,186 
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Appendix 8 
Table A5.6 
2013 Infants Born By Payer-Type 
Payer-type # of Infants 
Commercial Indemnity 618 
Commercial HMO 3,077 
Commercial PPO 2,007 
Commercial Mix 15,988 
Passport Medicaid Managed Care 4,962 
Kentucky Spirit Medicaid Managed Care 2,314 
Coventry Cares Medicaid Managed Care 6220 
Well Care of Kentucky Medicaid Managed Care 7566 
Humana Medicaid Managed Care 114 
In/Out of State Medicaid (Excluding Passport) 3,836 
Medicare Managed Care 8 
Tricare Champus/Champva 645 
VA 25 
Black Lung   
Self-Pay 3,159 
Workers Compensation 2 
Medicare (Excluding Medicare Managed Care) 67 
Other 11 
Charity 237 
Other Facility Direct Bill 6 
Auto Insurance 1 
Pending Insurance 455 
Total Infants Born 51,318 
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Appendix 9 
Table A5.7 
2008 Average Birth Total Charges By Payer-type 
Payer-type Average Charge  
Commercial Indemnity $7,066  
Commercial HMO $1,768  
Commercial PPO $4,688  
Commercial Mix $5,387  
Passport Medicaid Managed Care $7,819  
In/Out of State Medicaid (Excluding Passport) $5,187  
Medicare Managed Care $2,108  
Workers Compensation $17,371  
Medicare (Excluding Medicare Managed Care) $2,896  
Self-Pay $2,910  
Total Average Charges $7,441  
 
 143 
 
Appendix 10 
Table A5.8 
2009 Average Birth Total Charges By Payer-type 
Payer-type Average Charge  
Commercial Indemnity $2,883  
Commercial HMO $4,094  
Commercial PPO $4,971  
Commercial Mix $6,289  
Passport Medicaid Managed Care $6,991  
In/Out of State Medicaid (Excluding Passport) $5,424  
Medicare Managed Care $2,469  
Workers Compensation $1,571  
Medicare (Excluding Medicare Managed Care) $1,990  
Self-Pay $4,017  
Total Average Charges $3,392  
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Appendix 11 
Table A5.9 
2010 Average Birth Total Charges By Payer-type 
Payer-type Average Charge  
Commercial Indemnity $2,785  
Commercial HMO $6,119  
Commercial PPO $5,517  
Commercial Mix $6,206  
Passport Medicaid Managed Care $6,255  
In/Out of State Medicaid (Excluding Passport) $6,802  
Medicare Managed Care $1,865  
Workers Compensation $2,872  
Medicare (Excluding Medicare Managed Care) $2,004  
Self-Pay $3,162  
Total Average Charges $3,173  
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Appendix 12 
Table A5.10 
2011 Average Birth Total Charges By Payer-type 
Payer-type Average Charge  
Commercial Indemnity $2,492.00 
Commercial HMO $6,715.00 
Commercial PPO $5,635.00 
Commercial Mix $6,083.00 
Passport Medicaid Managed Care $5,701.00 
Kentucky Spirit Medicaid Managed Care $4,486.00 
Coventry Cares Medicaid Managed Care $4,899.00 
Well Care of Kentucky Medicaid Managed Care $4,802.00 
In/Out of State Medicaid (Excluding Passport) $8,341.00 
Medicare Managed Care $2,211.00 
Medicare (Excluding Medicare Managed Care) $2,067.00 
Self-Pay $3,839.00 
Total Average Charges $4,772.58 
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Appendix 13 
Table A5.11 
2012 Average Birth Total Charges By Payer-type 
Payer-type Average Charge  
Commercial Indemnity $2,126.00 
Commercial HMO $8,650.00 
Commercial PPO $5,681.00 
Commercial Mix $6,670.00 
Passport Medicaid Managed Care $7,370.00 
Kentucky Spirit Medicaid Managed Care $7,921.00 
Coventry Cares Medicaid Managed Care $8,803.00 
Well Care of Kentucky Medicaid Managed Care $8,016.00 
In/Out of State Medicaid (Excluding Passport) $8,620.00 
Medicare Managed Care $3,135.00 
Medicare (Excluding Medicare Managed Care) $4,429.00 
Self Pay $4,779.00 
Total Average Charges $5,951.75 
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Appendix 14 
Table A5.12 
2013 Average Birth Total Charges By Payer-type 
Payer-type Average Charge  
Commercial Indemnity $5,104.00 
Commercial HMO $11,588.00 
Commercial PPO $5,165.00 
Commercial Mix $7,051.00 
Passport Medicaid Managed Care $10,054.00 
Kentucky Spirit Medicaid Managed Care $9,111.00 
Coventry Cares Medicaid Managed Care $9,661.00 
Well Care of Kentucky Medicaid Managed Care $9,956.00 
In/Out of State Medicaid (Excluding Passport) $8,492.00 
Medicare Managed Care $3,718.00 
Medicare (Excluding Medicare Managed Care) $7,602.00 
Self-Pay $5,176.00 
Total Average Charges $7,291.83 
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Appendix 15 
Table A5.13 
 Total Birthing Charges Min and Max All Regions 2008-2013 
  All Counties Region 3 Border Counties to Region 3 
Year Min Max 
Medicaid 
Provider Min Max 
Medicaid 
Provider Min Max 
Medicaid 
Provider 
2008 294 1,519,089 P vs. TM 412 1,519,089 P 458 1,049,950 TM 
2009 161 2,209,726 P vs. TM 448 950,871 P 494 736,809 TM 
2010 301 1,910,472 P vs. TM 517 785,527 P 587 421,141 TM 
2011 170 2,173,429 
P vs. 
CMCO 524 1,015,104 P 427 448,849 CMCO 
2012 315 3,044,857 
P vs. 
CMCO 680 981,699 P 374 1,079,040 CMCO 
2013 196 2,517,200 
P vs. 
CMCO 540 2,517,200 CMCO 253 669,243 CMCO 
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Appendix 16 
Table A5.14 
 Total Birthing Charges Mean All Regions 2008-2013 
  All Counties Region 3 Border Counties to Region 3 
Year Mean 
Medicaid 
Provider Mean 
Medicaid 
Provider Mean Medicaid Provider
2008 $5,579.00 P vs. TM $7,028.00 P $4,826.00 TM 
2009 $5,573.00 P vs. TM $6,406.00 P $4,945.00 TM 
2010 $6,121.00 P vs. TM $6,351.00 P $4,976.00 TM 
2011 $6,555.00 
P vs. 
CMCO $6,527.00 P $6,095.00 CMCO 
2012 $7,285.00 
P vs. 
CMCO $7,247.00 P $6,785.00 CMCO 
2013 $8,218.00 
P vs. 
CMCO $8,921.00 CMCO $8,749.00 CMCO 
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Appendix 17 
 
Table A5.15 
Length-of-Stay Descriptive Statistics All Regions 2008-2013 
  All Counties Region 3 Border Counties to Region 3 
Year Min Max 
Medicaid 
Provider Min Max 
Medicaid 
Provider Min Max 
Medicaid 
Provider 
2008 1 270 P vs. TM 1 270 P 1 171 TM 
2009 1 333 P vs. TM 1 117 P 1 78 TM 
2010 1 256 P vs. TM 1 137 P 1 78 TM 
2011 1 237 
P vs. 
CMCO 1 127 P 1 122 CMCO 
2012 1 246 
P vs. 
CMCO 1 126 P 1 187 CMCO 
2013 1 246 
P vs. 
CMCO 1 246 P 1 119 CMCO 
*P= Passport, TM= Traditional Medicaid, CMCO= Competitive Medicaid Managed Care  
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Appendix 18 
Table A5.16 
Kentucky Newborn Discharge Status Trends 2008-2013 
Year Total 
Private 
Insurance
 
Medicaid 
Managed 
Care  
Traditional 
Medicaid 
Private 
Insurance 
Percentage
Medicaid 
MCO 
Percentage
Difference 
of Private 
vs. 
Medicaid 
MCO 
Medicaid 
MCO Trends 
Inpatient-Other Short-Term Hospital   
2008 897 295 88 514 0.329 0.098 0.231
2009 883 293 100 490 0.332 0.113 0.219
2010 715 237 79 399 0.331 0.110 0.221
 
  
2011 652 238 150 264 0.365 0.230 0.135
 
2012 773 258 486 29 0.334 0.629 -0.295
  
2013 692 279 329 84 0.403 0.475 -0.072   
Overall             0.134  
 
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 19 
Table A5.17 
Kentucky Newborn Discharge Status Trends 2008-2013 
Year Total 
Private 
Insurance
 
Medicaid 
Managed 
Care  
Traditional 
Medicaid 
Private 
Insurance 
Percentage
Medicaid 
MCO 
Percentage
Difference 
of Private 
vs. 
Medicaid 
MCO 
MCO 
Policy 
Change  
 
Home Health 
 
  
2008 1,246 778 363 105 0.624 0.291
 
0.333
  
2009 1,286 962 230 94 0.748 0.179 0.569   
2010 1,274 1,062 119 93 0.834 0.093 0.740   
2011 917 742 90 85 0.809 0.098 0.711
  
2012 1,081 878 196 7 0.812 0.181 0.631
  
2013 781 679 94 8 0.869 0.120 0.749   
Overall             0.392   
 
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 20 
Table A5.18 
Kentucky Newborn Discharge Status Trends 2008-2013 
Year Total 
Private 
Insurance
 
Medicaid 
Managed 
Care  
Traditional 
Medicaid 
Private 
Insurance 
Percentage
Medicaid 
MCO 
Percentage
Difference 
of Private 
vs. 
Medicaid 
MCO 
MCO 
Policy 
Change  
 
Expired/Did Not Recover 
 
  
2008 89 31 10 48 0.348 0.112
 
0.236
  
2009 100 39 10 51 0.390 0.100 0.290
  
2010 86 37 8 41 0.430 0.093 0.337
  
2011 113 50 12 51 0.442 0.106 0.336
  
2012 106 50 40 16 0.472 0.377 0.094   
2013 71 31 20 20 0.437 0.282 0.155   
Overall             0.200   
 
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 21 
Table A5.19 
Kentucky Newborn Discharge Status Trends 2008-2013 
Year Total 
Private 
Insurance
 
Medicaid 
Managed 
Care  
Traditional 
Medicaid 
Private 
Insurance 
Percentage
Medicaid 
MCO 
Percentage
Difference 
of Private 
vs. 
Medicaid 
MCO 
MCO 
Policy 
Change  
 
Hospice Care* 
 
  
2008 3 2 0 1 0.667 0.000
 
0.667
  
2009 9 4 1 4 0.444 0.111 0.333
  
2010 13 5 1 7 0.385 0.077 0.308
  
2011 4 4 0 0 1.000 0.000 1.000
  
2012 8 5 2 1 0.625 0.250 0.375
  
2013 10 6 4 0 0.600 0.400 0.200   
Overall             0.385   
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 22 
Table A5.20 
Kentucky Newborn Discharge Status Trends 2008-2013 
Year Total 
Private 
Insurance
 
Medicaid 
Managed 
Care  
Traditional 
Medicaid 
Private 
Insurance 
Percentage
Medicaid 
MCO 
Percentage
Difference 
of Private 
vs. 
Medicaid 
MCO 
MCO 
Policy 
Change  
 
Discharged/ Transferred to Another Type of Healthcare Institution** 
 
  
2008 47 10 7 30 0.213 0.149
 
0.064
  
2009 47 12 5 30 0.255 0.106 0.149
  
2010 45 7 15 23 0.156 0.333 -0.178   
2011 61 14 17 30 0.230 0.279 -0.049   
2012 25 2 20 3 0.080 0.800 -0.720   
2013 44 14 27 3 0.318 0.614 -0.295   
Overall             -0.002   
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 23 
Table A5.21 
Kentucky Newborn Discharge Status Trends 2008-2013 
Year Total 
Private 
Insurance
 
Medicaid 
Managed 
Care  
Traditional 
Medicaid 
Private 
Insurance 
Percentage
Medicaid 
MCO 
Percentage
Difference 
of Private 
vs. 
Medicaid 
MCO 
MCO 
Policy 
Change  
 
Left Discontinued Care 
 
  
2008 6 1 2 3 0.167 0.333 -0.167   
2009 2 0 0 2 0.000 0.000
 
0.000
  
2010 4 1 0 3 0.250 0.000 0.250
  
2011 5 2 0 3 0.400 0.000 0.400
  
2012 3 2 1 0 0.667 0.333 0.333   
2013 3 0 3 0 0.000 1.000 -1.000   
Overall             0.081   
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 24 
 
Table A5.22 
Kentucky Newborn Discharge Status Trends 2008-2013 
Year Total 
Private 
Insurance 
Medicaid 
Managed 
Care  
Traditional 
Medicaid 
Private 
Insurance 
Percentage 
Medicaid 
MCO 
Percentage 
Difference of 
Private vs. 
Medicaid 
MCO 
MCO Policy 
Change  
Designated Cancer Center or Children's Hospital   
2008 226 88 63 75 0.389 0.279 0.111
 
  
2009 180 61 28 91 0.339 0.156 0.183
2010 211 68 31 112 0.322 0.147 0.175
f2011 238 67 53 118 0.282 0.223 0.059
 
  
2012 283 99 151 33 0.350 0.534 -0.184
  
2013 242 98 107 37 0.405 0.442 -0.037   
Overall             0.088   
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Appendix 25 
Figure A5.1 
2011 Infant Length-of-Stay by Race 
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  *Data for table provided by KY CHFS IP Data 2008-2013 
 
Appendix 26 
Figure A5.2 
2011 Infant Length-of-Stay by Birth Status 
 
*Data for table provided by KY CHFS IP Data 2008-2013
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Appendix 27 
Figure A5.3 
2008-2010 Infant Birth Status 
 
*Data for table provided by KY CHFS IP Data 2008-2013
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Appendix 28 
Figure A5.4 
2011 Infant Birth Status 
 
*Data for table provided by KY CHFS IP Data 2008-2013
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Appendix 29 
Figure A5.5 
2012 Infant Birth Status 
 
 
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 30 
Figure A5.6 
2013 Infant Birth Status 
 
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 31 
Table A5.23 
Infants Receiving More than 10 Procedures at Birth 2008 All Kentucky Counties 
  2008 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 3 5 6 6
Passport Medicaid Managed Care 0 0 0 1
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 1 1 3 7
Commercial HMO 0 0 0 1
Commercial Mix 1 1 2 7
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants   5 7 11 22
*Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 32  
Table A5.24 
Infants Receiving More than 10 Procedures at Birth 2009 All Kentucky Counties 
  2009 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 6 2 9 5
Passport Medicaid Managed Care 5 1 3 0
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 3 0 0 4
Commercial PPO 4 2 4 6
Commercial HMO 7 1 3 1
Commercial Mix 4 2 4 5
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants   29 8 23 21
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 33 
Table A5.25 
Infants Receiving More than 10 Procedures at Birth 2010 All Kentucky Counties 
  2010 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 4 11 7 10
Passport Medicaid Managed Care 0 0 2 1
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 4 6 3 0
Commercial PPO 4 5 4 7
Commercial HMO 0 0 4 1
Commercial Mix 4 4 4 6
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants   16 26 24 25
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 34 
Table A5.26 
Infants Receiving More than 10 Procedures at Birth 2011 All Kentucky Counties 
  2011 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 17 6 9 9
Passport Medicaid Managed Care N/A N/A N/A 0
Coventry Cares Medicaid Managed Care N/A N/A N/A 1
Well Care Medicaid Managed Care N/A N/A N/A 0
Kentucky Spirit Medicaid Managed Care N/A N/A N/A 0
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 1 1 0 1
Commercial HMO 1 2 1 1
Commercial Mix 1 3 1 2
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  20 12 11 14
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 35 
Table A5.27 
Infants Receiving More than 10 Procedures at Birth 2012 All Kentucky Counties  
  2012 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 4 2 2 1
Passport Medicaid Managed Care 6 1 2 5
Coventry Cares Medicaid Managed Care 0 5 3 5
Well Care Medicaid Managed Care 1 3 4 5
Kentucky Spirit Medicaid Managed Care 1 4 3 2
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 2 2 1 1
Commercial Mix 2 6 2 2
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants   16 23 17 21
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 36 
Table A5.28 
Infants Receiving More than 10 Procedures at Birth 2013 All Kentucky Counties 
  2013 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 1 4 0
Passport Medicaid Managed Care 4 1 2 0
Coventry Cares Medicaid Managed Care 2 2 3 5
Well Care Medicaid Managed Care 5 2 8 6
Kentucky Spirit Medicaid Managed Care 2 9 1 0
Humana Medicaid Managed Care 0 0 0 0
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 3 2 2 2
Commercial Mix 3 10 3 5
Medicare Managed Care 0 0 0 0
Self Pay 0 2 0 0
Total Infants   19 29 23 18
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 37 
Table A5.29 
Infants Receiving More than 10 Procedures at Birth 2008 Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 1
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 1 1
Commercial HMO 0 0 0 1
Commercial Mix 0 0 0 1
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants 0 0 1 4
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 38
Table A5.30 
Infants Receiving More than 10 Procedures at Birth 2009 Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 5 1 3 0
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 1 1
Commercial HMO 5 1 3 0
Commercial Mix 0 0 1 1
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  10 2 8 2
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 39
Table A5.31 
Infants Receiving More than 10 Procedures at Birth 2010 Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 1 0
Passport Medicaid Managed Care 0 0 2 1
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 1 2 1 0
Commercial HMO 0 0 2 1
Commercial Mix 1 1 1 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  2 3 7 2
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 40
Table A5.32 
Infants Receiving More than 10 Procedures at Birth 2011 Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care N/A N/A N/A 0
Well Care Medicaid Managed Care N/A N/A N/A 0
Kentucky Spirit Medicaid Managed Care N/A N/A N/A 0
Humana Medicaid Managed Care N/A N/A N/A 0
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 0 1 0 1
Medicare Managed Care 0 0 0 0
Self Pay 1 0 0 1
Total Infants  1 1 0 2
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 41
Table A5.33 
Infants Receiving More than 10 Procedures at Birth 2012 Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 6 1 2 5
Coventry Cares Medicaid Managed Care 0 0 0 0
Well Care Medicaid Managed Care 0 0 0 0
Kentucky Spirit Medicaid Managed Care 0 0 0 0
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 2 4 1 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  8 5 3 5
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Appendix 42
Table A5.34 
Infants Receiving More than 10 Procedures at Birth 2013 Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 3 0
Passport Medicaid Managed Care 4 1 2 0
Coventry Cares Medicaid Managed Care 0 0 0 1
Well Care Medicaid Managed Care 1 0 2 1
Kentucky Spirit Medicaid Managed Care 0 0 N/A N/A
Humana Medicaid Managed Care 0 0 0 0
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 1 0 0
Commercial Mix 2 4 0 3
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  7 6 7 5
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A5.35 
Infants Receiving More than 10 Procedures at Birth 2008 Border Counties to Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 0 1 0 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants 0 1 0 0
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A5.36 
Infants Receiving More than 10 Procedures at Birth 2008 Border Counties to Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 0 1 0 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants 0 1 0 0
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A5.37 
Infants Receiving More than 10 Procedures at Birth 2009 Border Counties to Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 1 0 0 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants 1 0 0 0
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A5.38 
Infants Receiving More than 10 Procedures at Birth 2010 Border Counties to Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care N/A N/A N/A N/A
Well Care Medicaid Managed Care N/A N/A N/A N/A
Kentucky Spirit Medicaid Managed Care N/A N/A N/A N/A
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 0 0 0 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants 0 0 0 0
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A5.39 
Infants Receiving More than 10 Procedures at Birth 2011 Border Counties to Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care 0 0 0 0
Well Care Medicaid Managed Care 0 0 0 0
Kentucky Spirit Medicaid Managed Care 0 0 0 0
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 0 0 0 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  0 0 0 0
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A5.40 
Infants Receiving More than 10 Procedures at Birth 2012 Border Counties to Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 0 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care 0 0 0 1
Well Care Medicaid Managed Care 0 0 0 0
Kentucky Spirit Medicaid Managed Care 0 0 0 0
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 0 0 0 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  0 0 0 1
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A5.41 
Infants Receiving More than 10 Procedures at Birth 2013 Border Counties to Region 3 
  Qtr 1 Qtr 2 Qtr 3 Qtr 4 
Traditional Medicaid 0 0 2 0
Passport Medicaid Managed Care 0 0 0 0
Coventry Cares Medicaid Managed Care 0 0 1 1
Well Care Medicaid Managed Care 0 1 1 1
Kentucky Spirit Medicaid Managed Care 0 1 0 0
Humana Medicaid Managed Care N/A N/A N/A N/A
Commercial Indemnity 0 0 0 0
Commercial PPO 0 0 0 0
Commercial HMO 0 0 0 0
Commercial Mix 0 0 0 0
Medicare Managed Care 0 0 0 0
Self Pay 0 0 0 0
Total Infants  0 2 4 2
 *Data for table provided by KY CHFS IP Data 2008-2013 
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Table A6.1:  All Kentucky Counties 2008-2010 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000137*** 0.000154*** 0.000154*** 
 (1.98) (1.99) (1.99) 
Payer-type    
Traditional Medicaid  0.108*** 0.0931*** 0.0902*** 
 (0.0151) (0.0138) (0.0139) 
Passport Medicaid Managed Care -0.0489** -0.0363* -0.0441** 
 (0.0236) (0.0214) (0.0218) 
Medicare   0.0116 0.0670 0.0652 
 (0.220) (0.200) (0.200) 
Medicare Managed Care -0.203 -0.0960 -0.0971 
 (0.275) (0.250) (0.250) 
Self Pay -0.0665* -0.0237 -0.0269 
 (0.0360) (0.0328) (0.0331) 
Health Birth Status    
Infant Death __ -1.490*** -1.489*** 
  (0.0413) (0.0413) 
Extreme Immaturity __ 6.056*** 6.057*** 
  (0.0463) (0.0463) 
Prematurity with Problems __ 5.561*** 5.562*** 
  (0.0510) (0.0510) 
Prematurity with no Problems __ 1.425*** 1.424*** 
  (0.0268) (0.0268) 
Full Term infant with Problems __ 1.615*** 1.616*** 
  (0.0346) (0.0346) 
Infant with other Problems __ 0.142*** 0.142*** 
  (0.0162) (0.0162) 
    
Demographic Characteristics N N Y 
    
Observations 152,852 152,852 152,852 
R-squared 0.823 0.853 0.853 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Table A6.2:  Region 3 Counties 2008-2010 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000157*** 0.000147*** 0.000147*** 
 (3.43) (3.72) (3.72) 
Payer-type    
Traditional Medicaid  -0.113 -0.0249 -0.0157 
 (0.101) (0.0947) (0.0964) 
Passport Medicaid Managed Care -0.0510** -0.0362* -0.0316 
 (0.0234) (0.0219) (0.0227) 
Medicare   -0.0727 -0.0975 -0.0958 
 (0.481) (0.451) (0.451) 
Medicare Managed Care -0.194 -0.105 -0.104 
 (0.292) (0.273) (0.273) 
Self Pay -0.0892 0.0361 0.0436 
 (0.0884) (0.0828) (0.0838) 
Health Birth Status    
Infant Death __ -2.074*** -2.072*** 
  (0.0929) (0.0929) 
Extreme Immaturity __ 4.780*** 4.779*** 
  (0.0950) (0.0951) 
Prematurity with Problems __ 5.041*** 5.041*** 
  (0.108) (0.108) 
Prematurity with no Problems __ 1.618*** 1.618*** 
  (0.0560) (0.0560) 
Full Term infant with Problems __ 1.378*** 1.378*** 
  (0.0645) (0.0645) 
Infant with other Problems __ 0.140*** 0.141*** 
  (0.0304) (0.0304) 
    
Demographic Characteristics N N Y 
    
Observations 152,852 152,852 152,852 
R-squared 0.831 0.852 0.852 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Table A6.3:  Border Counties Region 3 2008-2010 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000161** 0.000150*** 0.000150*** 
 (9.16) (9.07) (9.07) 
Payer-type    
Traditional Medicaid  0.0249 0.0216 0.000981 
 (0.0499) (0.0459) (0.0463) 
Passport Medicaid Managed Care 0.540** 0.587*** 0.583*** 
 (0.240) (0.221) (0.221) 
Medicare   0.257 0.453 0.453 
 (1.190) (1.094) (1.094) 
Medicare Managed Care 0.0745 0.247 0.249 
 (1.456) (1.339) (1.339) 
Self Pay -0.223** -0.171 -0.195* 
 (0.114) (0.105) (0.107) 
Health Birth Status    
Infant Death __ -1.295*** -1.297*** 
  (0.153) (0.153) 
Extreme Immaturity __ 4.706*** 4.712*** 
  (0.174) (0.174) 
Prematurity with Problems __ 4.775*** 4.767*** 
  (0.218) (0.218) 
Prematurity with no Problems __ 1.371 1.365*** 
  (0.103) (0.103) 
Full Term infant with Problems __ 0.792*** 0.793*** 
  (0.129) (0.129) 
Infant with other Problems __ 0.148** 0.146** 
  (0.0672) (0.0674) 
    
Demographic Characteristics N N Y 
    
Observations 152,852 152,852 152,852 
R-squared 0.804 0.835 0.835 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Table A6.4:  All Kentucky Counties 2011 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
    
Total Charges 0.000185*** 0.000165*** 0.000165*** 
 (4.17) (4.26) (4.26) 
Payer-type    
Medicaid  0.163*** 0.131*** 0.130*** 
 (0.0303) (0.0272) (0.0276) 
Passport Medicaid Managed Care -0.0359 0.0176 0.0223 
 (0.1451) (0.0406) (0.0411) 
Coventry Cares Medicaid Managed Care -0.1910 -0.0296 -0.031 
 (0.0932) (0.0837) (0.0838) 
Well Care Medicaid Managed Care -0.00632 0.0513 0.0512 
 (0.114) (0.103) (0.103) 
Kentucky Spirit Medicaid Managed Care 0.0234 0.00683 0.00584 
 (0.0852) (0.0766) (0.0767) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   -0.00854 0.266 0.263 
 (0.429) (0.386) (0.386) 
Medicare Managed Care -0.241 -0.0161 -0.0402 
 (1.106) (0.994) (0.994) 
Self Pay    
    
Infant Health Birth Status    
Infant Death __ -1.427*** -1.421*** 
  (0.0754) (0.0754) 
Extreme Immaturity __ 7.467*** 7.471*** 
  (0.0933) (0.0933) 
Prematurity with Problems __ 6.328*** 6.333*** 
  (0.0937) (0.0937) 
Prematurity with no Problems __ 1.688*** 1.689*** 
  (0.0521) (0.0521) 
Full Term infant with Problems __ 2.430*** 2.433*** 
  (0.0631) (0.0632) 
Infant with other Problems __ 0.136*** 0.140*** 
  (0.0307) (0.0307) 
Demographics N N Y 
    
Observations 50,729 50,729 50,729 
R-squared 0.797 0.836 0.836 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Table A6.5:  Region 3 Counties 2011 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
    
Total Charges 0.000203*** 0.000190*** 0.000190*** 
 (7.47) (8.21) (8.21) 
Payer-type    
Medicaid  -0.0242 0.0561 0.0330 
 (0.0940) (0.0873) (0.0892) 
Passport Medicaid Managed Care -0.0339 0.0197 0.0225 
 (0.0400) (0.0372) (0.0383) 
Coventry Cares Medicaid Managed Care 0.489 0.708 0.705 
 (2.315) (2.150) (2.150) 
Well Care Medicaid Managed Care -0.0358 0.136 0.133 
 (1.637) (1.521) (1.521) 
Kentucky Spirit Medicaid Managed Care -0.237 -0.0354 -0.0321 
 (1.636) (1.519) (1.519) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare    0.477 0.486 
  (1.078) (1.078) 
Medicare Managed Care  -0.222 -0.237 
  (2.148) (2.148) 
Self Pay  0.0170 -0.00276 
  (0.161) (0.161) 
Infant Health Birth Status    
Infant Death __ -2.505*** -2.500*** 
  (0.130) (0.130) 
Extreme Immaturity __ 3.850*** 3.849*** 
  (0.164) (0.164) 
Prematurity with Problems __ 4.838*** 4.840*** 
  (0.196) (0.196) 
Prematurity with no Problems __ 1.787*** 1.787*** 
  (0.0966) (0.0966) 
Full Term infant with Problems __ 2.845*** 2.845*** 
  (0.110) (0.110) 
Infant with other Problems __ 0.0691 0.0718 
  (0.0496) (0.0496) 
Demographics N N Y 
    
Observations 50,729 50,729 50,729 
R-squared 0.834 0.857 0.857 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
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Table A6.6:  Border Counties to Region 3 2011 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
    
Total Charges 0.000242*** 0.000224*** 0.000224*** 
 (2.38) (2.84) (2.84) 
Payer-type    
Medicaid  0.144 0.151 0.148 
 (0.107) (0.101) (0.102) 
Passport Medicaid Managed Care 0.156 0.331 0.317 
 (0.474) (0.450) (0.450) 
Coventry Cares Medicaid Managed Care -0.274 -0.182 -0.194 
 (0.312) (0.297) (0.298) 
Well Care Medicaid Managed Care 0.259 0.395 0.388 
 (0.367) (0.348) (0.349) 
Kentucky Spirit Medicaid Managed Care -0.0866 -0.00307 -0.00837 
 (0.240) (0.228) (0.229) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   0.289 0.347 0.304 
 (1.066) (1.011) (1.013) 
Medicare Managed Care __ __ __ 
    
Self Pay -0.0343 0.0929 0.0864 
 (0.199) (0.189) (0.190) 
Infant Health Birth Status    
Infant Death __ -2.796*** -2.786*** 
  (0.314) (0.315) 
Extreme Immaturity __ 2.846** 2.855*** 
  (0.393) (0.393) 
Prematurity with Problems __ 3.530*** 3.516*** 
  (0.412) (0.413) 
Prematurity with no Problems __ 1.143*** 1.140*** 
  (0.228) (0.228) 
Full Term infant with Problems __ 2.511*** 2.512*** 
  (0.285) (0.286) 
Infant with other Problems __   
    
Demographics N N Y 
    
Observations 50,729 50,729 50,729 
R-squared 0.811 0.831 0.831 
*standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
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Table A6.7:  All Kentucky Counties 2012 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000151*** 0.000134*** 0.000134*** 
 (3.56) (3.43) (3.43) 
Payer-type    
Medicaid  0.0888 0.0130 0.0231 
 (0.0681) (0.0593) (0.0595) 
Passport Medicaid Managed Care 0.0652 0.0307 0.0436 
 (0.0480) (0.0418) (0.0423) 
Coventry Cares Medicaid Managed Care 0.232*** 0.158*** 0.166*** 
 (0.0485) (0.0422) (0.0424) 
Well Care Medicaid Managed Care 0.224*** 0.176*** 0.184*** 
 (0.0480) (0.0418) (0.0420) 
Kentucky Spirit Medicaid Managed Care 0.263*** 0.213*** 0.223*** 
 (0.0449) (0.0391) (0.0394) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   -0.199 -0.101 -0.0963 
 (0.409) (0.356) (0.356) 
Medicare Managed Care -0.165 0.0651 0.0729 
 (1.114) (0.970) (0.970) 
Self Pay -0.0350 -0.0313 -0.0213 
 (0.0681) (0.0594) (0.0596) 
Infant Health Birth Status    
Infant Death __ -0.819*** -0.814*** 
  (0.0726) (0.0726) 
Extreme Immaturity __ 10.07*** 10.07*** 
  (0.100) (0.100) 
Prematurity with Problems __ 6.660*** 6.658*** 
  (0.0965) (0.0965) 
Prematurity with no Problems __ 1.910*** 1.909*** 
  (0.0552) (0.0522) 
Full Term infant with Problems __ 2.990*** 2.995*** 
  (0.0638) (0.0638) 
Infant with other Problems __ 0.203*** 0.209*** 
  (0.0315) (0.0315) 
Demographics N N Y 
    
Observations 51,186 51,186 51,186 
R-squared 0.780 0.834 0.834 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Table A6.8:  Region 3 Counties 2012 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000172*** 0.000161*** 0.000161*** 
 (6.00) (6.50) (6.50) 
Payer-type    
Medicaid  -0.0622 -0.0569 -0.509 
 (0.258) (0.236) (0.236) 
Passport Medicaid Managed Care 0.0683 0.0486 0.0545 
 (0.0376) (0.0345) (0.0354) 
Coventry Cares Medicaid Managed Care -0.244 -0.0470 -0.0468 
 (0.514) (0.471) (0.471) 
Well Care Medicaid Managed Care 2.458*** 2.123*** 2.123*** 
 (0.647) (0.593) (0.593) 
Kentucky Spirit Medicaid Managed Care 0.310 0.276 0.283 
 (0.433) (0.397) (0.397) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare    -0.120 -0.116 
  (0.458) (0.458) 
Medicare Managed Care  0.0576 0.0748 
  (1.449) (1.448) 
Self Pay  -0.0673 -0.0616 
  (0.156) (0.156) 
Infant Health Birth Status    
Infant Death __ -2.42*** -2.247*** 
  (0.105) (0.105) 
Extreme Immaturity __ 5.060*** 5.062*** 
  (0.165) (0.165) 
Prematurity with Problems __ 5.746*** 5.746*** 
  (0.198) (0.198) 
Prematurity with no Problems __ 1.422*** 1.424*** 
  (0.0957) (0.0957) 
Full Term infant with Problems __ 2.161*** 2.162*** 
  (0.105) (0.105) 
Infant with other Problems __ 0.133*** 0.134*** 
  (0.0456) (0.0457) 
Demographics N N Y 
    
Observations 51,186 51,186 51,186 
R-squared 0.850 0.874 0.875 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
 
 191 
 
Appendix 58 
Table A6.9:  Border Counties Region 3 2012 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000208*** 0.000196*** 0.000196*** 
 (1.70) (1.75) (1.75) 
Payer-type    
Medicaid  1.081*** 0.585 0.616 
 (0.414) (0.384) (0.385) 
Passport Medicaid Managed Care 0.0311 0.0349 0.0323 
 (0.458) (0.423) (0.423) 
Coventry Cares Medicaid Managed Care 0.00721 -0.0417 -0.0233 
 (0.169) (0.156) (0.157) 
Well Care Medicaid Managed Care 0.0640 0.0197 0.0332 
 (0.162) (0.149) (0.150) 
Kentucky Spirit Medicaid Managed Care 0.335** 0.252* 0.277** 
 (0.142) (0.131) (0.132) 
Humana Medicaid Managed Care __ __ __ 
    
Medicare   -0.576 -0.818 -0.831 
 (1.519) (1.404) (1.406) 
Medicare Managed Care __ __ __ 
    
Self Pay -0.0400 -0.0910 -0.0445 
 (0.214) (0.198) (0.200) 
Infant Health Birth Status    
Infant Death  -0.548* -0.551* 
  (0.290) (0.291) 
Extreme Immaturity  4.378*** 4.336*** 
  (0.437) (0.439) 
Prematurity with Problems  6.299*** 6.267*** 
  (0.487) (0.487) 
Prematurity with no Problems  1.193*** 1.189*** 
  (0.228) (0.229) 
Full Term infant with Problems  4.157*** 4.132*** 
  (0.299) (0.300) 
Infant with other Problems  0.0782 0.0677 
  (0.155) (0.155) 
Demographics    
    
Observations 2,498 2,498 2,498 
R-squared 0.859 0.880 0.880 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Table A6.10:  All Kentucky Counties 2013 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000172*** 0.000456*** 0.000156*** 
 (3.15) (3.35) (3.35) 
Payer-type    
Medicaid  0.350*** 0.229*** 0.236*** 
 (0.0458) (0.0415) (0.0418) 
Passport Medicaid Managed Care 0.110** 0.138*** 0.150*** 
 (0.0438) (0.0397) (0.0403) 
Coventry Cares Medicaid Managed Care 0.201*** 0.174*** 0.182*** 
 (0.0370) (0.0336) (0.0339) 
Well Care Medicaid Managed Care 0.185*** 0.164*** 0.171*** 
 (0.0346) (0.0314) (0.0317) 
Kentucky Spirit Medicaid Managed Care 0.232*** 0.222*** 0.230*** 
 (0.0555) (0.0503) (0.0506) 
Humana Medicaid Managed Care -0.123 0.0506 0.0653 
 (0.233) (0.212) (0.212) 
Medicare   0.154 0.131 0.126 
 (0.303) (0.275) (0.275) 
Medicare Managed Care 0.257 0.237 0.243 
 (0.876) (0.794) (0.794) 
Self Pay -0.105** -0.0637 -0.0542 
 (0.0477) (0.0433 (0.0435) 
Health Birth Status    
Infant Death __ -1.166*** -1.155*** 
  (0.0607) (0.0607) 
Extreme Immaturity __ 6.017*** 6.026*** 
  (0.0842) (0.0842) 
Prematurity with Problems __ 5.391*** 5.395*** 
  (0.0780) (0.0780) 
Prematurity with no Problems __ 1.401*** 1.402*** 
  (0.0477) (0.0477) 
Full Term infant with Problems __ 2.213*** 2.218*** 
  (0.0518) (0.0518) 
Infant with other Problems __ 0.145*** 0.151*** 
  (0.0276) (0.0276) 
    
Demographics N N Y 
    
Observations 51,318 51,318 51,318 
R-squared 0.854 0.880 0.880 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Table A6.11:  Region 3 Counties 2013 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000154*** 0.000139*** 0.000139*** 
 (5.79) (5.93) (5.92) 
Payer-type    
Medicaid  0.396*** 0.249* 0.291** 
 (0.148) (0.134) (0.135) 
Passport Medicaid Managed Care 0.145*** 0.174*** 0.219*** 
 (0.0523) (0.0474) (0.0491) 
Coventry Cares Medicaid Managed Care 0.598*** 0.537*** 0.580*** 
 (0.144) (0.130) (0.131) 
Well Care Medicaid Managed Care 0.106 0.116 0.158 
 (0.139) (0.126) (0.126) 
Kentucky Spirit Medicaid Managed Care 0.729 0.418 0.453 
 (0.572) (0.519) (0.519) 
Humana Medicaid Managed Care -0.205 0.0234 0.0712 
 (0.0332) (0.240) (0.241) 
Medicare   0.0769 0.269 0.281 
 (0.504) (0.456) (0.457) 
Medicare Managed Care -0.0721 0.246 0.203 
 (1.978) (1.792) (1.791) 
Self Pay -0.185** -0.0824 -0.0346 
 (0.0846) (0.0768) (0.0778) 
Health Birth Status    
Infant Death __ -1.215*** -1.194*** 
  (0.114) (0.114) 
Extreme Immaturity __ 7.357*** 7.362*** 
  (0.168) (0.168) 
Prematurity with Problems __ 5.842*** 5.838*** 
  (0.208) (0.208) 
Prematurity with no Problems __ 1.868*** 1.867*** 
  (0.112) (0.112) 
Full Term infant with Problems __ 2.616*** 2.611*** 
  (0.108) (0.0566) 
Infant with other Problems __ 0.159*** -0.0346 
  (0.0566) (0.0566) 
    
Demographics N N Y 
    
Observations 51,318 51,318 51,318 
R-squared 0.828 0.859 0.859 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Appendix 61 
Table A6.12:  Border Counties to Region 3 2013 
Dependent Variable:  Length-of-Stay (1) (2) (3) 
        
Total Charges 0.000181*** 0.000167*** 0.000167*** 
 (1.28) (1.34) (1.34) 
Payer-type    
Medicaid  0.559** 0.332* 0.334* 
 (0.223) (0.192) (0.193) 
Passport Medicaid Managed Care 0.480 0.734 0.736 
 (0.853) (0.732) (0.733) 
Coventry Cares Medicaid Managed Care 0.432*** 0.431*** 0.434*** 
 (0.145) (0.124) (0.125) 
Well Care Medicaid Managed Care -0.0165 0.0815 0.0843 
 (0.138) (0.119) (0.119) 
Kentucky Spirit Medicaid Managed Care 0.0950 0.209 0.213 
 (0.193) (0.166) (0.166) 
Humana Medicaid Managed Care __ __ __ 
    
Medicare   __ __ __ 
    
Medicare Managed Care __ __ __ 
    
Self Pay -0.227 -0.175 -0.174 
 (0.218) (0.188) (0.188) 
Health Birth Status    
Infant Death __ -1.356*** -1.354*** 
  (0.293) (0.294) 
Extreme Immaturity __ 4.108*** 4.111*** 
  (0.359) (0.359) 
Prematurity with Problems __ 8.305*** 8.312*** 
  (0.341) (0.342) 
Prematurity with no Problems __ 1.354*** 1.359*** 
  (0.221) (0.222) 
Full Term infant with Problems __ 4.164*** 4.166*** 
  (0.247) (0.247) 
Infant with other Problems __ 0.0853 0.0872 
  (0.132) (0.133) 
    
Demographics N N Y 
    
Observations 2,585 2,585 2,585 
R-squared 0.887 0.917 0.917 
*Standard errors in parentheses   
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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Appendix 62 
A6.13:  Total Infant Birthing Charges Log Total Charges 2008-2010 
 All Kentucky Region 3 Border Region 3 
  (1) (2) (3) 
Dependent Variable:  Log Total Charges    
Payer-type       
Medicaid -0.0486*** 0.00566 -0.0407*** 
 (0.00357) (0.0241) (0.0133) 
Passport Medicaid Managed Care 0.0153*** 0.0148*** 0.0355 
 (0.00557) (0.00567) (0.0637) 
Medicare  -0.0773 -0.0521 0.357 
 (0.0512) (0.113) (0.315) 
Medicare Managed Care -0.159** -0.105 0.0850 
 (0.0640) (0.0684) (0.386) 
Self Pay -0.108*** -0.136*** -0.192*** 
 (0.00848) (0.0210) (0.0308) 
Infant Health Birth Status    
Infant Death 0.587*** 0.804*** 0.546*** 
 (0.0105) (0.0230) (0.0440) 
Extreme Immaturity 2.941*** 3.174*** 2.394*** 
 (0.0109) (0.0211) (0.0477) 
Prematurity with Problems 2.492*** 2.629*** 2.453*** 
 (0.0128) (0.0265) (0.0616) 
Prematurity with no Problems 0.831*** 0.944*** 0.801*** 
 (0.00684) (0.0140) (0.0297) 
Full Term infant with Problems 1.296*** 1.436*** 1.213*** 
 (0.00882) (0.0161) (0.0371) 
Infant with other Problems 0.289*** 0.331*** 0.309*** 
 (0.00414) (0.00760 (0.0194) 
Demographics* Y Y Y 
    
Observations 152,852 42,623 7,542 
R-squared 0.479 0.506 0.435 
*Standard errors in parentheses     
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
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Appendix 63 
A6.14: Total Infant Birthing Charges Log Total Charges 2011 
 All Kentucky Region 3 Border Region 3 
  (1) (2) (3) 
Dependent Variable:  Log Total 
Charges    
Payer-type       
Medicaid 0.0124** 0.265*** -0.00961 
 (0.00633) (0.0222) (0.0236) 
Passport Medicaid Managed Care -0.0636*** -0.0397*** -0.126 
 (0.00944) (0.00952) (0.104) 
Coventry Cares Medicaid 
Managed Care 0.00780 0.163 -0.00357 
 (0.0192) (1.535) (0.0689) 
Well Care Medicaid Managed 
Care 0.0241 0.0151 0.138* 
 (0.0236) (0.378) (0.0807) 
Kentucky Spirit Medicaid 
Managed Care -0.0243 0.273 -0.0349 
 (0.0176) (0.378) (0.0529) 
Medicare   -0.198** -0.138 -0.254 
 (0.0885) (0.268) (0.234) 
Medicare Managed Care 0.00245 -0.293 __ 
 (0.228) (0.534)  
Self Pay -0.132*** -0.132*** -0.181*** 
 (0.0126) (0.0401) (0.0439) 
Infant Health Birth Status    
Infant Death 0.506*** 0.616*** 0.553*** 
 (0.0172) (0.0320) (0.0725) 
Extreme Immaturity 3.127*** 3.137*** 3.111*** 
 (0.0193) (0.0358) (0.0757 
Prematurity with Problems 2.497*** 2.672*** 2.637*** 
 (0.0210) (0.0476) (0.0902) 
Prematurity with no Problems 0.864*** 1.054*** 0.888*** 
 (0.0119) (0.0239) (0.0526) 
Full Term infant with Problems 1.434*** 1.691*** 1.528*** 
 (0.0144) (0.0268) (0.0650) 
Infant with other Problems 0.282*** 0.286*** 0.385*** 
 (0.00705) (0.0123) (0.0323) 
    
Demographics* Y Y Y 
    
Observations 50,729 14,796 2,444 
R-squared 0.511 0.524 0.576 
*Standard errors in parentheses     
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan 
Native, Asian, African American, Native Island/Pacific Islander 
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Appendix 64 
A6.15:  Total Infant Birthing Charges Log Total Charges 2012 
 All Kentucky Region 3 Border Region 3 
  (1) (2) (3) 
Dependent Variable:  Log Total 
Charges    
Payer-type    
Medicaid 0.0357*** 0.0211 0.106 
 (0.0136) (0.0656) (0.0882) 
Passport Medicaid Managed Care 0.0181* 0.0317*** -0.0242 
 (0.00967) (0.00985) (0.0970) 
Coventry Cares Medicaid Managed 
Care -0.0272*** 0.148 0.0107 
 (0.00968) (0.131) (0.0359) 
Well Care Medicaid Managed Care -0.00409 0.394** 0.0559 
 (0.00960) (0.165) (0.0343) 
Kentucky Spirit Medicaid Managed 
Care -0.00481 0.201* 0.0267 
 (0.00901) (0.110) (0.0302) 
Humana Medicaid Managed Care N/A N/A N/A 
    
Medicare   0.0911 0.118 0.309 
 (0.0812) (0.127) (0.322) 
Medicare Managed Care 0.0194 0.289 __ 
 (0.221) (0.403)  
Self-Pay -0.109*** -0.197*** -0.163*** 
 (0.0136) (0.0434) (0.0459) 
Infant Health Birth Status    
Infant Death 0.474*** 0.445*** 0.548*** 
 (0.0165) (0.0287) (0.0666) 
Extreme Immaturity 3.232*** 3.204*** 3.176*** 
 (0.0210) (0.0400) (0.0918) 
Prematurity with Problems 2.493*** 2.791*** 2.643*** 
 (0.0218) (0.0541) (0.110) 
Prematurity with no Problems 0.937*** 0.981*** 1.015*** 
 (0.0126) (0.0265) (0.0522) 
Full Term infant with Problems 1.453*** 1.626*** 1.578*** 
 (0.0145) (0.0289) (0.0683) 
Infant with other Problems 0.287*** 0.291*** 0.366*** 
 (0.00720) (0.0127) (0.0356) 
    
Demographics Y Y Y 
    
Observations 51,186 14,546 2,498 
R-squared 0.496 0.476 0.519 
*Standard errors in parentheses     
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, Asian, African 
American, Native Island/Pacific Islander 
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Appendix 65 
A6.16:  Total Infant Birthing Charges Log Total Charges 2013 
 All Kentucky Region 3 Border Region 3 
  (1) (2) (3) 
Dependent Variable:  Log Total 
Charges    
Payer-type    
Medicaid 0.0149 0.335*** 0.0142 
 (0.0114) (0.0337) (0.0488) 
Passport Medicaid Managed Care 0.0349*** 0.0774*** 0.319* 
 (0.0110) (0.0123) (0.185) 
Coventry Cares Medicaid Managed Care 0.0471*** 0.239*** 0.0602* 
 (0.00921) (0.0327) (0.0315) 
Well Care Medicaid Managed Care 0.0190** 0.0980*** 0.0418 
 (0.00862) (0.0316) (0.0300) 
Kentucky Spirit Medicaid Managed Care -0.00990 0.141 0.0265 
 (0.0138) (0.130) (0.0419) 
Humana Medicaid Managed Care -0.123** -0.0753 __ 
 (0.0576) (0.0602)  
Medicare   0.221*** 0.391*** __ 
 (0.0749) (0.114)  
Medicare Managed Care -0.184 -0.0748 __ 
 (0.216) (0.448)  
Self-Pay -0.168*** -0.152*** -0.133*** 
 (0.0118) (0.0195) (0.0475) 
Infant Health Birth Status    
Infant Death 0.132*** -0.171*** 0.552*** 
 (0.0165) (0.0286) (0.0739) 
Extreme Immaturity 3.168*** 3.106*** 3.364*** 
 (0.0200) (0.0380) (0.0765) 
Prematurity with Problems 2.384*** 2.562*** 2.897*** 
 (0.0208) (0.0512) (0.0836) 
Prematurity with no Problems 0.837*** 1.005*** 1.061*** 
 (0.0129) (0.0279) (0.0559) 
Full Term infant with Problems 1.336*** 1.449*** 1.752*** 
 (0.0140) (0.0267) (0.0618) 
Infant with other Problems 0.265*** 0.274*** 0.332*** 
 (0.00751) (0.0142) (0.0475) 
    
Demographics Y Y Y 
    
Observations 51,318 14,811 2,585 
    
R-squared 0.49 0.471 0.613 
*Standard errors in parentheses     
** p<0.01, ** p<0.05, * p<0.1    
***Demographic Characteristics include female, Hispanic/Latino, American Indian/Alaskan Native, 
Asian, African American, Native Island/Pacific Islander 
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